











Straight sleer 


— amazing instruments — the gyro 


horizon and the directional gyro — 


help to give the American bombardier 
his big moment. Both are designed by 
Sperry Gyroscope, and built by Sperry 


and Fisher Body. 


In precision flying, these delicate indi- 
cating instruments help a pilot to keep 
on his designated target. In blind flying 
or night flying they help him keep the 


true course to his objective. 


Precision beyond anything ever attempt- 
ed by Fisher is a “must” in their manu- 
facture. Rare and special skills are neces- 


sary every step of the way. 
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Craftsmanship gave us the answer, just 
as it gave us the answer to bomber, tank 


and anti-aircraft gun problems. 
Craftsmanship has never yet let us down. 


And today you may be certain that as 
long as there's a micrometer and a micro- 
scope left in the world, our men will do 
their best to give their brothers in the air 
a straight steer — by Fisher. 





MOTORS 


“Sure | helped make that 80,000,000 mile 
road test of synthetic passenger car tires” 


A few of the many companies thot 
helped make this test 


American Can Co. 


Baltimore & Ohio 
Railroad 


The Borden Co. 

General Outdoor Adver- 
tising Co. 

General Baking Co. 

Gulf Oil Corporation 


Geo. A. Hormel & Co. 
Kellogg Company 

New York Telephone Co. 
Pet Milk Sales Corp. 
Railway Express Agency 
Secony-Vacuum Oil Co. 


Standard 
Brands, Inc. 


Ne 


says Aetna Welfare Nurse 


yo 
HERE'S HOW HUNDREDS OF LEAD- 
ING COMPANIES AND CAR 
OWNERS JOINED IN MAKING THE 
GREATEST AUTOMOBILE TIRE 
ROAD TEST OF ALL TIME— 








Nees BEFORE PEARL HARBOR. 


One morning three years ago this 
Aetna Life Insurance Company 
nurse noticed a new kind of tire 
on her car. “It’s a test,” the main- 
tenance man said. “Those tires 
are more than half synthetic 
Ameripol.” So she drove them 
and made her report. And hun- 
dreds of other passenger car own- 
ers did the same thing—testing 
these B. F. Goodrich tires for a 
total of 80,000,000 miles. 


Today we're making tires in 
which 99% of the natural rubber 
has been replaced by “GR-S” 
synthetic from government plants. 
And the experience gained in that 
first test has helped us to make 
them dependable, high-quality 
tires. 

Some of these tires are now 
available for car owners who 
qualify, but most of our synthetic 
rubber production is still needed 
to supply our armed forces. The 
“rubber crisis” is very real—and 
very present. So it’s still patriotic 
to save your present tires—and 
not to drive a single needless mile. 
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BUY THE BATTERY THAT IS THE CHOICE OF EXPERTS 


Why not let the experts help 
chart your course when you 
buy your next battery? 

A million-mile, trans-ocean 
flying record has just been 
established by a Pan Ameri- 
can Clipper equipped with 
Auto-Lite batteries. Auto-Lite 
batteries, too, are specified for 
service with our fighting 


forces in tanks, half-tracs, 
jeeps . . . wherever depend- 
able power counts most. 

Make you get the 
longer life . . . the extra power 
you need today. Make your 
next battery an Auto-Lite — 
specified as original equip- 
ment by leading automotive 
engineers. 


sure 


TOLEDO, 1 AUTO-LITE BATTERY CORPORATION on10 
Manviacturing Plants at: Wiagara Falls, indianapolis, Atianta, Oakland, Oklahoma City, Toronto 


BACK THE ATTACK 


1943. Volume 143, Number 
Entered as second-cl 


econd-class matter at 


WITH WAR BONDS 


5. Published m 
Me 2 


er De« 19 


onthly at 353 F 
r 


AUTO-LITE Bat- 
teries have beea 
proved under fire 
on every fighting 
froat. 


8. at the Pe 


early subscriptions to 


The “Million - Mile” 
Pan-American Clip- 
per uses AUTO-LITE 
Batteries for its 
ocean-spanning 
record-breaking 
fights. 


AUTO-LITE 


AUTO-LIFE 


ourth Avenue, New York 10. N. ¥., 
yt Office at Ne 


New York under the act 
s2.00 


the United States 





You can increase your “fire power” on the production 
front—and increase your chances for prosperity in tomor- 
row’s victory-world—by enrolling right now for a low-cost, 
short-term War Course with the International Correspon- 
dence Schools. 


1.C.S. War Courses are not just textbooks—they are a 
combination of profusely illustrated texts written by rec- 
ognized practical authorities and edited specially for home 
study. Lessons are examined by members of the I.C.S. 
staff of trained teachers, whose methods are approved by 
leading educators. LEARN MORE— 
Find out now how simple it is to get sound, practical TO PRODUCE MORE— 
~aegp training in a short time, at surprisingly low cost. TO INSURE YOUR FUTURE! 
he coupon will bring you complete information, without 
obligation. Mail it today! 





INTERNATIONAL CORRESPONDENCE SCHOOLS 


HELPING To TRAIN AMERICANS FOR VICTORY 


BOX 7663-K, SCRANTON 9%, PENNA. 


Gentlemen: Please send me (without cost or obligation) full information 
regarding the Special War Course which I have marked X: 


(C0 Accounting C0 Gas and Electric Welding C Practical Electricity 
D Air Pilot 00 High School CD Radio 

0D Airplane Drafting OD Industrial Electrical [) Reading Blueprints 

(C) Architecture Engineering C) Secretarial 

CD Aviation Engines DC Internal Combustion Engines [) Sheet Meta! 

(CD Aviation Mechanics CD Machinist's Apprentice [) Ship Drafting 

(CD Bookkeeping (C Machine Shop (C Ship Fitting 

CD Carpentry (J Managing Men at Work (1 Shop Practice 

(CJ Chemistry CD Mechanical Drawing (CD Structural Engineering 
(CD Civil Engineering () Mechanical Engineering CD Surveying and Mapping 
(0 Cost Accounting (J Mold Loft Work C) Textiles 

(CD Diesel Engines (CD Motor Boat Navigation C) Tool Designing 

0 Electrical Engineering DC Plastics ) Toolmaking 

CO Foremanship (CD Plumbing and Heating CO Traffic Management 


Se ae ee ee er en gr aS ros OE i ae, i ee iene 


My name My age.. 
My present jot suseciomnents sna Length of time with present employer 


The “job ahead’’ for which training would ft me.... 


My address 
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POPULAR SCHENCE 


FOUNDED 1872 


MONTHLY 


VOL. 143 NOe5 


Mechanics & Handicraft 
A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 





CONTENTS /s novemsen, 1943 


Cover: Kodachrome by Lieut. C. D. Pierce, 
Courtesy U.S. Army Air Forces 


News 

Our New Theory of Air Power 
Knocking Out the U-Boats 
How to Navigate a Raft 

When Russia Fights Japan 
The Iron Horse Saves the Day 


Demand Oxygen System for Flyers.... 


New Jobs for Fused Quartz. 


Ditching a Flying Fortress.................... 


Brain-Teasers in Uniform 


You Can “See” the Weather............. 


“Ghost Light” Goes to War 
Facts About Your Ears 
Secret of Our Air Gunnery 
Putting the Heat on the Axis 
Propellers for Our Warplanes 


hutemobiles 


Checking Generator Regulators 


Useful Auto Hints 
Gus Wilson Deals in Opposites 


Frome and Workshop 


Dutch Colonial Settle Table. ....HW 
Servicing Fire Extinguishers............4w 
Filmless Photography Is Fun..........hw 5 
Attachments for Your Bandsaw......Hw ‘ 
Old Sewing Machine Modernized....Hw 
How a Spur Gear Is Milled............Hw 5 
Electric Furnace for Shop Use Hw § 
How a Vacuum-Tube Grid Works..Hw | 
Magical Tricks with Chemistry........Hw 5 





PUTTING THE PRECISION 
IN PRECISION BOMBING 


UR bombardiers’ boast that they 
can “hit a pickle barrel at 10,- 
000 feet” is backed up by a mathe- 
matical and mechanical miracle. 
When a bomb is dropped from a 
plane traveling 200 miles an hour, 
miles above the earth, it is a job for 
an Einstein to figure just where it 
is going to land. Good as they are, our 
bombardiers are not expected to be 
mathematical wizards. Their amaz- 
ing skill in picking off enemy fac- 
tories, rail yards, and military instal- 
lations is Pi to the wonderful tool 
with which they have been provided 
the precision bombsight. ‘You may 
have wondered how this Axis-beat- 
ing instrument works. An article in 
our December issue will explain the 
complicated mathematical problems 
involved and the ingenious mechan- 
ism that solves them. 


. Charles McLendon 
Arthur Wakeling 
. Harry Walton 

. Carsten Grande 


Ws & ae & < 
ASSISTANT EDITOR 
HOME & WORKSHOP EDITOR 
ART EDITOR . « « 


EDITORIAL ASSOCIATES: Fred O. Newman, 
news editor; Alden P. Armagnac, B.T. Richards. 
Harry Samuels, Michele de Santis, Don Romero 
Jack O'Brine, Jean Ackermann, Frank 
Rowsome, Jr 


ART ASSOCIATES: Stewart Rouse, William 
Patrick, Samuel Dukler, Evelyn Cooper 


PHOTOGRAPHY: W. W. Morris, Robert F. Smith 


Published monthiy at 353 Fourth Avenue, New York 
10. N. ¥ by Popular Science Publishing Co Inc. 
Godfrey Hammond, President and Treasurer: R. C. 
Wilson Raymond J Brown, Charlies McLendon, 
Stephen P. Glennon, Vice-Presidents: F. W. Briggs 
Secretary. Entered as second-class matter Dec. 28 
1918, at the Post Office at New York under the act 
of March 3. 1879; additional entry as second-class 
matter at Dayton, Ohio. Entered as second-class 
matter at the Post Office Department Canada 
Printed in U.S.A. Copyright, 1943, by Popular 
Science Publishing Co Inc. All rights reserved in 

e United States, Great Britain, and in all coun- 
tries participating in the International Copyright 
Convention and the Pan American Copyright Con- 
Yearly subscriptions to United States and 
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Subscribers 
must notify us of change of address four weeks in 
ativance of the next publication date. Be sure to 
give both old and new address 
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its possessions 2.00; Canada 
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She Still Has “The Voice With A Smile” 


War traffic keeps her busier than ever but she manages to 
keep calm and pleasant. 


She still has “The Voice With A Smile” even when the 
lights are thick on the Long Distance switchboard and the 
circuits are crowded. Even when she has to ask you to— 


“Please limit your call to 5 minutes. Others are waiting.” 


That’s to help everybody get better service and you couldn’t 
ask for a better reason than that. 


BELL TELEPHONE SYSTEM 
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WILL YOU 
BE READY... 


When the 
Air Age Comes? 


ou can be ready to enjoy the 
Tae air age and fly your own 
Piper Cub 
yourself now! 
Take aviation subjects at night 
school, study aeronautics at home. 
Then, when peacetime comes, see 
your Piper Dealer and learn to fly. 
He can solo you with as little as 
eight hours of dual instruction in a 
Piper Cub. 


if you prepare 


Send Today for Your 
“HOW TO FLY” Booklet! 


Prepared by a certificated 
flight instructor. Clearly ex- 
jains basic flight principles. 

Se 10c for booklet and 
Piper catalog to cover post- 
age- -handling. Piper Aircraft 
tion, Dept. P5113, 

Haven, Selabeanin 


Témm. SOUND FILM 


—*The Construction of a Light 
Airplane.” For distribution points 
write: Supervisor, Audio-Visual 
Aids, Extension Services, Penna 
State College, State College, Penna 
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Coming Next Month 


GUN POWER will make history when the 
Allied grand fleets force a showdown with the 
elusive Japanese Navy. The big rifles that 
speak from the turrets of our men-of-war are 
the most powerful instruments of destruction 
ever used at sea. Arthur Grahame tells how 
they evolved from the simple brass tubes that 
were the first naval artillery, 500 years ago. 


MOSQUITOES have been bad in Berlin lately 
—not the kind that can be shoed away with 
a@ spray gun, either. They're nasty little 
British fighter-bombers made almost entirely 
of plywood and capable of hauling a trouble 
some amount of explosive at fighter-plane 
speeds. William S. Friedman tells you what 
you want to know about this scourge of the 
Nazis. 


THAT POSTWAR CAR of yours—what will it 
look like, and how will it perform? When the 
automobile manufacturers get into production 
ym new models, we can expect many radical 
changes. An article gives you a preview of the 
automobile of the near future—its design, its 
power plant, and the comforts and conven 
iences it will give the motorist. Don’t miss 
this glimpse of the highways of tomorrow. 


INVENTORS ARE EXCITED over proposed 
changes in our patent laws. Legislation before 
Congress would substitute “compulsory licens- 
ing” for the absolute control now enjoyed by 
inventors over their discoveries. You'll want to 
know the facts about this controversy. Would 
the proposed law remove the incentive that has 
made Yankee ingenuity proverbial throughout 
the world? 


STEEL IS THE STUFF that will win the war. 
We hear a lot about guns, tanks, and ships, but 
they all go back to this raw material. To show 
you what steel is and where we get it, Alden 
P. Armagnac takes you on a tour of the flaming 
furnaces of “Victory Valley” on the Mononga- 
hela, one of the great steel-making centers that 
feed the “Arsenal of Democracy.” 


WHEN YOU USE A LADDER, be sure it is 
the right kind. Personal safety and good work 
both require it. If a ladder is just a ladder to 
you, it will pay you to read up on the subject. 
A practical article describes the different types, 
from the lowly stepladder to the long extension 
job, and tells which is best for each purpose. 
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NOW! A NEW CARTOON CHARACTER 
FOR HOME PROJECTOR OWNERS! 





Never before seen in 8mm. and 16mm. movies! a RIOTOUS ‘SUBJECTS YOU CAN OWN 


Now! KIKO—funniest cartoon character yet— a ares as . ‘ 
comes to your screen in fast-action movies. Wait 1. “The Big Fight’ 5. “Ostrich Troubles 
until you see the children’s glee at watching him! 2. “Cleaned Out 6. “On The Scent 
Here’s new pleasure for every projector owner! 3. “The Foxy Fox’ 7. ‘Danger On Ice” 
Give the joy of “Kiko” films to your own fam- 4.”Hail The King”  8.’’Red Hot Rhythm” 
ily...to other projector-owning families! They’re *©Terrytoons, Inc. 

new! They’re fun! They’re something to own! 


“TRACK MEET THRILLS” 


A thrill a second! Champion 
™ track men performing at 
their best! Pole vault! Broad 
jump! High jump! Discus! 
Hurdles! Other events! Own 
this movie now! 





ON SALE AT YOUR PHOTO DEALER NOW! 
2 ae oe sew see Om ee SO ee ee temas see a 
8 . 50ft 1.75 , 
LOW| SSe coeptes : 2: “Eas CASTLE FILMS Addues 1 

COST \émm. bad Be 2734] att BLDG. _— FIELD BLDG. SS BLDG. 
ptr nes 17.305 W YORK, 20 CHICAGO, 3 SAN FRASER, 4 
‘ Please send FREE “KIKO” Catalog. Also Castle’s new FREE De 

Luxe Film Catalog. 
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To French have a proverb—'‘The more things change, 
the more they are the same.’ How true that is of Midwest Radios! Once 
we counted satisfied Midwest Radio owners in hundreds of thousands. . . 
in every part of the globe. Today, we have only one customer—America’s 
fighting man. But you'll find him, too, in every corner of the world—and, 
by his side, radio or electronic equipment, built by Midwest, giving him 
the same dependable performance that for 22 years has made Midwest 


Radios an international favorite 


When Victory is won, a new era in radio and electronics will 
open for you who have been forced to stand by while a greater 
need was being served. What this new era will bring, it would 
be foolish to conjecture. But, of this you can be certain—Mid- 
west will be back again with highest quality radio receivers, 
and with Factory-To-You savings of up to 50%—as always! 


KAT LEAST 10%. IN WAR. BONDS 
MIDWEST RADIO CORPORATION 


Department 59-E CINCINNATI, OHIO 


Buy Wer Savings Bonds and Stamps regularly. 








BOOKLET! 


24-page booklet “Radio— 
The Eyes and Ears of Our 
Armed Forces” will be sent 
FREE on your request if 
accompanied by 10c in stamps 
or coin for which we will send 
you a War Savings Stamp. 
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Every drafting board is a battlefield across 
which move tanks, guns, planes and ships. Every 
new weapon must pass through this design stage 
before it reaches production and moves on to the 
literal fighting fronts. 

Learn now to fight as a trained draftsman and 
help your country while you help yourself. 

Freedom to pick your own battlefield in fight- 
ing for success in life is one of your great heritages 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


HELPING To T 


RAIN 


AMERICANS 


as an American. And in choosing the drafting 
board, you know that big, well-paid jobs are 
to be won there. Thousands of successful men 
made their start in just that way. 

Many of today’s draftsmen will be among 
tomorrow’s leaders. You can learn drafting—at 
low cost—by studying an I. C. S. Course in your 
spare time! Mail this coupon today and you're 
getting into communication with a real future. 


FOR 


BOX 7664-K, SCRANTON, PENNA, 
Without cost or obligation, please send me booklet and full particulars about 


the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 


CD Airplane Drafting 
Architectural Drafting 
Electrical Drafting 
Mechanical Drafting 
Ship Drafting 
Structural Drafting 
Blueprint Reading 
Air Brake 
Air Conditioring 
Architecture 
Auto Engine Tune-up 
Auto Technician 
Aviation Aviation Mechanic 
Boilermaking 
Accounting Advertising 

Bookkeeping 


5 


) Bridge Engineering 

) Chemistry © Coal Mining 

Civil Engineering 

}] Concrete Engineering 

} Contracting and Building 
Cotton Manufacturing 
Diesel Engines 

-) Electrical Engineering 

) Elvetrician 

} Ehetrical Maintenance 

Foundryman Heating 

Heat Treatment of Metals 

Highway Engineering 

House Planning 


roslantonton! 


ttt 


College Preparatory 
Commercial [ 


felentonlententontentententontnte tote) 


ndustrial Metallurgy 
Locomotive Engineer 
Machinist Inspector 
Management of Inventions 
Marine Engines 
Mechanical Engineering 
Mine Foreman 

Navigation Patternmaking 
Plastics Plumbing 
Public Works Engineering 
Pulp and Paper Making 
tadio, General 

Radio Operating 

Kadio Servicing 


BUSINESS COURSES 
OF 


iret Year College 


Foremanship } French 


VICTORY 


a 





SPECIAL 
TUITION RATES 
FOR MEMBERS 

OF THE 
ARMED FORCES 


* 


R. R. Section Foreman 
R. R. Signalman Refrigeration 
Sanitary Engineering 
Sheet Metal Work 
Shipfitung Shop Practice 
Steam Electric Steam Engines 
Steam Fitting 
Structural Engineering 
Surveying and Mapping 
lelegraphy Telephony 
Textile Designing 

Tool Design 


Woolen Manufacturing 


Railway Postal Clerk 


Salesmmanship 
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Secretaria Spanish 
Showeard and Sign Lettering 


CO Traffic Management 


Commercial Illustrating () Good English 
Cost Accounting () High School 
. P. Accounting 0) Managing Men at Work 
HOME ECONOMICS COURSES 
© Home Dressmaking 
© Professional Dressmaking and Designing 


Business Correspondence 
Business Management 
LO Cartooning (J Civil Service 


po00 oooo 


ra 


C Tea Room and Cafeteria 


) Advanced Dressmaking 
Management, Catering 


Foods aad Cookery 
MGB OBB rcerecsecanceressecnesesenanescesscnssnsee . 


State.... ..Present Position.......... 
n residents send coupon International Correspondence Schoola Canadian, Limited, Montre 


Canadi t 
British reaidenta send coupon'to I. C. 8., 71 Kingsway, London, W.C. 2, Enaoland 
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E. SMITH, President, 
onal Radio — 


Established 286 Year 


the training. of more 
© Radio industry than any- 


Vital Jobs Like These MORE RADIO TECHNICIANS 


Go To Men I Train 


Commanication Station Operater— 
“Am with the Civil Aeronautics Ad- 
ministration as Aircraft communica- 
tor at the Shreveport Airways Com- 
munication station. Have a lifetime 
position, with pension after retire- 
ment. Have advanced from $1620.00 
per year to present position 
JESSE N. ROBERTS, Box 1076, 
Shreveport, La. 


$200 a Month in Own Business—*‘Por 
several years I have been in Sustnees 
for myself making around 

month Business has steadily ine 
creased. I have N.R.I. to thank for 
my start.”—A. J. PFROEHNER, 300 W 
Texas Ave., Goose Creek, Texas 


ceiver Servicing,” t 


Lieutenant in Signal Corps—"T 
cannot divulge any information 
as to my type of work, but I can 
say that N.R.I. training is cer- 
tainly coming in mighty handy 
these days." RICHARD W. AN- 
DERSON (Address omitted for 
military reasons.) . 


$10 a Week in Spare Time—'‘I 
repaired some Radios when I was 
on my tenth lesson. I made $600 
in a year and a half, and have 
made an average of $10 a week— 
just spare time." JOHN JERRY, 
1337 Kalamath St Denver, 
Colorado 


Chief Operator Broadcasting Sta- 
tieon—*'Before I completed your 
lessons, I obtained my Radio 
Broadcast Operator's license and im- 
mediately joined ars WMPC 
where I am now rator."’ 
HOLLIS F. HAYES, on ‘“e ison St., 
Lapeer, Michigan. 


types of Stations 
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likely to go into military service, 

should mail 
Learning Radio helps 
MUCH 
jobs after 
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a rank 
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Over 
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interesting duties, 
Radio 


enrolled 


prepares for good 


90 service men now 
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Radio at home in spare time. 
keep it—wuse it—without obligation! 


NOW MAKE $50 A WEEK 


THAN EVER BEFORE! 


I will send you a sample Lesson, “Getting Acquainted with Re- 


o show you how practical it is to train for 
It’s a valuable lesson. Study it— 
Tells how “Superhet” Re- 
ceivers work, gives hints on Re- 
ceiver Servicing, Locating Defects, 
etc. 31 illustrations. And with this 
Lesson I'll send my 64-page illus- 
trated book, “Win Rich Rewards 
in Radio.” It describes many fasci- 
nating jobs Radio offers, explains 
how N.R.I. trains you at home for 
good pay in Radio. Get both 
FREE by mailing Coupon! 
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There is a Shortage of Radio Technicians. 
Many Good Jobs are Open! 6 Big Kits | Send 
There's a big shortage today of capable Radio Technicians and Op- / 
erators. Fixing Radios pays better now than ever before. With new By the tne you've con- 
Radios out of production, fixing old sets, which were formerly traded Guct oats of 
in, adds greatly to the normal number of servicing jobs 
Broadcasting Stations, Aviation and Police Kadio, and other Radio 
branches are scrambling for Operators and Technicians. Radio Manu- 
facturers, now working on Government orders for Radio equipment, é rience for ood 
employ trained men. The Government, too, needs hundreds of com- part tme Radio _— 
petent civilian and enlisted Radio men and women. You may never see 
a time again when it will be so easy to get started in this fascinating 
Held 





Be Ready to Cash in on Jobs 





i i isi i MEASUREMENT  IN- 

Coming in Television, Electronics MEASUREMENT | IN- 

Think of the NEW jobs that Television, Frequency Modulation, build early in G . 

Electronics, and other Radio developments will open after the war! wee oa Dencssenl Bete 
You have a real opportunity. I will train you to be ready to cash in money. ‘acuum  t 

when Victory releases the amazing wartime Radio developments for multimeter, monsures 


Deacetime uses 


Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 


Right now, probably in your neighborhood, there’s room for more 

spare and full time Radio Technicians. Many N.R.1. Students make 

$5, $10 a week EXTRA money fixing Radios in spare time while learn- " { 

ing. I send EXTRA MONEY JOB SHEETS that tell how to do it! e. 4 
My ‘50-50 Method’’—half building and testing real Radio Circuits, ‘ . SU PESMETERODTNE 

half learning from easy-to-grasp, illustrated lessons—-is a tested, Ps 

proved way to learn Radio at home in spare time. Think how much 

practical experience you'll get by building the ‘‘Superhet’’ and Meas- 

uring Instrument illustrated at right—by conducting 60 sets of experi- 

ments on these and other Circuits you build with parts I supply! 

Within a few months you can be ready to run your own Spare Time 

Shop, fix the Radios of your friends and neighbors—get paid while 

learning! 


START NOW Toward Radio’s Rich Rewards! A.M. SIGNAL-GENEBATOR 
MAIL THE COUPON. I'll send you the FREE Lesson and my ide amplitude -moduiated sig- 

Valuable, 64-page, illustrated book. They're packed with facts about . Gives valuable prac- 

Radio. You'll see snapshots and letters from men I trained, so you Beet 

can know what N.R.I. did for others. You'll read a description of my 

Course—‘‘50-50 Method’’—@ Experi- 

mental Kits—Extra Money Job Sheets 


an By have my free Lesson to keep. And 64 PACE BROOK J 
you'll see many fascinating jobs Radix 
offers and how You can train at home, GooD j (Wg ad SAMPLE LESSON id 


No obligation—no salesmen will call. If 

you want to JUMP YOUR PAY—Mail 

Coupon in an envelope or pasted on pen- 

ny postcard! J. E. SMiTH, President, Mr. J. E. Smith, President, Dept. 3MP3 

Dept. 3MP3, National Radio Institute, NATIONAL RADIO INSTITUTE, Washington-9, D. C. 


Washington-9, D. C. 
Mail me FREE, without obligation, your Sample Lesson and 
64-page book, “‘Win Bich Rewards in Radio.”” (No salesman 
TRAINING MEN FOR will call. Please write plainly.) 
VITAL RADIO JOBS te 


Address 


GOOD PAY 7 


volts. D. ©, currents, 
resistance, receiver 
output. 
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cys 
Ao Lhe Powers of the Universe 


OD GEOMETRIZES,” said an ancient sage. 

Within the straight line, curve, and angle— 

and their combinations—exist the forces of crea- 

tion. These secret symbols contain the mysterious 

laws of the universe. Upon their right use—or the 

neglect of them—the success or failure of every 
human enterprise depends. 


Have you a desire, something you wish to ac- 
complish in life? Put your finger on a dot. In 
whatever direction you move your finger from the 
dot, you have made a beginning. Thus a dot is the 
symbol of one—or a beginning. Your desire then 
is also symbolized by one. If you follow the proper 
method or way to accomplish what you want, you 
have arrived at point two. Whenever these two 
symbols are brought together—the idea and the 
right way—you produce point three—the success of 
your plan. Success, therefore, is symbolized by the 
three equal sides of a triangle. 


In planning your personal affairs—business, do- 
mestic, or the welfare of your family—do you use 
a Cosmic formula? Do you determine whether 
your acts are in accord with Divine truths 
eternally expressed in symbols? Why does 
the circle represent completion? Why is it 
said that a man is on the square? These , 


THE ROSICRUCIANS, AMORC .- 


symbols are used by astronomers and scientists to 
prove the physical laws of the universe—why don’t 
you apply them to the problems of your everyday 
world? Learn what symbols, as powers and forces 
of nature, you can simply and intelligently use in 
directing the course of your life. 

Let the Rosicrucians (not a religious organiza- 
tion), a world-wide brotherhood of learning, reveal 
to you the symbolism of successful living. 


Let this GIFT BOOK Explain 


If you want to prepare yourself through under- 
standing for the greater rewards of life, write for 
the fascinating free Sealed Book. It explains how 
you may receive this age-old wisdom. Use the 
coupon below. 





Scribe Y. A. K. 
THE ROSICRUCIANS, wo 
San Jose, California, U. 

Please send me the Free, +~ Book. I am inter- 
ested in knowing how may obtain the masterful 
Rosicrucian teachings. 


Name 














SAN JOSE, CALIFORNIA, U.S.A. 
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and I'll prove I can is 


ANEW MAN! 


'M “‘trading-in’’ old bodies for new! 

I'm taking men who know that the 
condition of their arms, shoulders, 
chests and legs—their strength, ‘‘wind,"’ 
and endurance—is not 100%. And I'm a oh 
making NEW MEN of them. Right now who poke the 
I'm even training hundreds of soldiers title, “The 
and sailors who KNOW they've got to } eed ess 
re . ’ erfectly 
get into shape FAST! veloped Man,” 


Only 15 Minutes a Day! 


Are you ALL MAN—tough-muscled, 
on your toes every minute, with all the 
up-and-at-'em that can lick your weight 
in wildcats? Or do you need the help I 
can give you—the help that has already 
worked such wonders for other fellows, Charles AtlasmAmerica’s 
everywhere‘ Greatest “Builder of Men” 
7 Among all the physical in- 
All the world knows I was ONCE a _ structors and “conditioners o 
skinny, scrawny 97-lb. weakling. And men’’ ONLY ONE NAM 


—actual photo 


NOW it knows that I am the holder of STANDS OUT. That name is 
the title, “‘The World's Most Perfectly 
Developed Man."’ How did I do it? 
How do I work miracles with the bodies 
of other men in only 15 minutes a day? 
The answer is “Dynamic Tension,” the 
amazing method I discovered and which 
changed me from a 97-pound weakling 
into the champion you see here! 

In just 15 minutes a day, right in the 
privacy of your own home, I'm ready 
to prove that “Dynamic Tension” can 
lay a new outfit of solid muscle over 


Charles Atlas! 


In every part of the country 
Charles Atlas is recognized as 
«America’s Greatest Builder of 
Men.”’? Thousands upon thou- 
sands have put their physical 
development into his capable 
hands! 


And now that the call is for 
men capable of helping Ameri- 
ca meet and conquer any na- 
tional emergency, many thou- 
sands of others (even those al- 
ready in their country’s Army 


every inch of your body. Let me put and Navy) are calling upon 
new, smashing power into your arms Charles Atlas to 

and shoulders—give you an armor-shield — = kind of 

of stomach muscle—strengthen your legs tally aaa a vie 

into real columns of surging stamina. If t ; 

lack of exercise or wrong living has 

weakened you inside, I'll get after that 

condition, too, and show you how it feels 


to LIVE! 
oan 


FREE This Famous Book that Tells You How to Get 
a Body that Men Respect and Women Admire 


CHARLES ATLAS, Dept. 111 

115 East 23rd St., New York 10, N. Y. 
I want the proof that your system of “Dynam- 

ic Tension” will help make a New Man of me— 

give me a healthy. husky body and big muscular 

development. Send me your free book, *Everlast- 

ing Health and Strength.”’ 





My book, “Everlasting Health and Strength,” tells you I 
exactly what “Dynamic Tension” can do. And it's packed I 
with pictures that SHOW you what it does. RESULTS ‘ 
it has produced for other men. RESULTS I want to prove i 
it can get for YOU! If you want to learn how you can ac- f Name 
tually become a NEW MAN, right in the privacy of your own | 
home and in only 15 minutes a day, then man!—get this 1 
coupon into the mail to me as fast as your legs can get to the © om ei 
letterbox! CHARLES ATLAS, Dept. 111, 115 East 23rd St., L m ‘Gans tinea 0b cee oa Son eokiet A. act 

- 


New York 10, N. Y. —— ee eo ee ee ee oe oe 
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More GOOD JOBS in 


in AIRCRAFT and other War Industries! 


Calis for Draftsmen Are 
Increasing! .. . Read the 
want-ads for proof of this 
urgent demand. 


This complete Growing outm 
thing to work — includ 


= arate 

= table, drawing board supelie te 
LL SENT TO YOU AT EXTRA 
COST if you are a Chicago Tech Student. 
_ Mail Coupon 
Below 


The War Production program has increased the demand 
for Aircraft Draftsmen, Machine Draftsmen, Architec- 
tural Draftsmen, Electrical Draftsmen, and Structural 
Draitsmen. The Draftsman always comes first on any new 
project in manulacturing and industry—peace or wartime 


The Draftsman—“‘The Key Man”’ 
in War or Peacetime Industry 


No new machines can be built, no airplanes constructed, 
fo bridges or buildings erected, no ships or submarines 
Iaunched until the draftsman has completed his work. 
Real immediate opportunities exist in Drafting—the pro- 
fession upon which all construction is vitally dependent. 
Drafting is clean, interesting, well paid work. Steady em- 
spe Investigate today what. Drafting offers you! 

elp your country in a vital War production job on the 
important Home Front—and help yourself to a well paid 
job in Drafting 


Learn in Spare Time,—at Home! 


(or at the College in Chicago) 

With our easy step-by-stey s, (and the tools we furnish), 
an learn in y » at home. Convenient terms. To 
we to you hov it is learn Drafting by the Chicago 
ech Method we'll send you a Trial Lesson FREE. No charge 
for this lesson either now or 
later. Send a post card or the 

coupon now for 


ree 


TRIAL LESSON 
Send Coupon 


CHICAGO TECHNICAL COLLEGE 


P-219 Tech. Bidg., 2000 S. Michigan Ave., Chicago 16, Wi. 
Ves piease send me FREE Trial Lesson in DR A4FTING 
C) Aireraft Drafting C) Machine Drafting 
DC Electrical Drafting Structural Drafting 
- Architectural Drafting C2 Building Construction 


Name 
Address 


City 


AVIATION 


FOR YOUR CAREER 
PLUS WAR SERVICE 


AT THE SAME TIME 


Before you are 18, MAKE YOURSELF THE KIND 
OF MAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES WANT... THE KIND THEY 
CANNOT DO WITHOU T. . 8© you can AD. 
VANCE RAPIDLY Since 1929, Curtiss-Wright 
Tech has been specializing in modern and pro- 
gressive training for Aeronautical Engineers and 
Master Aviation Mechanics. (No flying involved.) 
Write for full information. Include name, address 
and date of birth. Dept. PS-11 


<URTESS | WRIGHT 
TECHNICAL AY insTiTruTe 


Si 
GRAND CENTRAL AIR TERMINAL 
Glendale (Los Angeles Co.) California 


TINGUISHED SCHOOL OF ATBONAUT 








Occupation Age 
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WAR OPPORTUNITIES 
for YOU in 


ACCOUNTING 


War needs call for many new bookkeepers and ac- 
countants at good pay. Taxes and government regu- 
lations demand many extra in government offices and 
in industry. Enlarged plants need more. Also, many 
present accountants are being called to the armed 
services. This opens unusual opportuasty to women 
and to men not subject to military call. And this op- 
portunity will continue after the war is over. 

You can psepare for these opportunities in spare 
time at home. Cost is moderate and easy terms can be 
arranged. For 34 years LaSalle has been training 
accountants—over 2,000 C.P.A.’s among our alumni. 
Our training is condensed, practical, interesting. In- 
struction staff of full-time C.P.A.’s. You can take 
short course or full accountancy course. Free place- 
ment service. 

Write today for free 48-page book- 
let, “Accountancy, the Profession 
That Pays.” It describes the op- 
portunities and requirements of this 
field and tells of our training. 
seeee eae eee eee ee eee 
Piease send me your free booklet, 

“ Accountancy, the Profession That 
Pays,.”’ and information about 
your training. 


Address 


Ctty and State... 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
Dept. 1183-4 CHICAGO, ILL. 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention ‘@gah=t = 


Now, more than ever before, is the right time to patent your inven- 
tion. Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; how to protect your invention through dated and wit- 
nessed disclosure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing ; how many simple inventions have proved 
large commercial successes; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other 
facts of interest. 


Why You Need Expert Assistance 


The Patent Laws were enacted for your benefit—to give you protec- 
tion for the features of your invention which are Patentable. But 
these features must be legally and concisely set forth in the form of 


“claims.” This phase of the procedure is so complex that the Patent 
Office advises the Inventor to engage a competent Registered Patent . 
Attorney. We maintain a large staff—carefully trained registered 

patent attorneys—expert draftsmen—experienced searchers—to eC. AHICa 


serve you. We have been serving inventors for more than 20 years. a7 / 
ovements 


Take First Step N 
axe Firs ep Now CL - 
With the Patent Guide you will receive also Free a “Record A ~ E N C E A. 0 33 R | ‘3 N 
of Invention” form which will enable you at once to 
establish the date of your invention, before you file your E; HARVEV 8 JACOBS ON 
Patent application. This step costs you nothing yet may be ° 
vital to your success. Remember—in Patent Matters, AC- 


TION is IMPORTANT. Delay ‘an be costly. Mail the cou- 
pon in an envelope, or paste it on a penny postcard NOW. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


“Worthy of your Trust’’ 


Yet : ]; vv 32-L eae 
Washington, D. C. 
FREE BOOK 


CLARENCE A. O'BRIEN & HARVEY 8B. JACOBSON 
Registered Patent Attorneys before the United States Patent Office 
32-L Adams Building, Washington, D. C. 


Please send me your 48-Page “Patent Guide for the 
Inventor” ard your specially prepared “Record of 
Invention” form FREE, This request does not 


| 
! 
! 
! 
obligate me. 
! 
| 
ahead 
| 
—— | 
{ 





Name a ee _ ae neue 


Address 


IMMEDIATELY MAIL COUPON TODAY! | City aril 


Liu « —~+ (Please write or print plainly.) —— — — 
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Sailors Had an Easier Way 
of Doing It in 1897 


On pace 72 of your August issue, you give 
a vision-range formula that has been worked 
out by the Clipper captains of Pan American 
Airways. The formula is to multiply the 
square root of the plane’s altitude by 1.225 
the result being the 
distance that a pilot 
can see. Some time 
around 1897 I read 
an engineering 
handbook that said 
something to this 
effect: “Any intelli- 
gent officer of a 
ship knows that the 
square root of 1.5 
multiplied by the 
height of the eye in 
feet is the distance 
of the visible hori- 
zon.” I have experi- 
mented with both formulas, and I find that 
they give approximately the same results 
only I think that the older one is easier to 
work with and to remember. I've remem- 
bered it for over 40 years.—W. H., Cranbrook, 
B. C., Canada 


| GQJESS THAT WILL 
HOLD YOU =) 


Perhaps Recent Jap Reverses 
Are Responsible 


Tue Letrer of M. L. H., of Levering, Mich 
in the September issue, may have been in 
tended as a humorous contribution to your 
Readers Say columns, but it does not alter 
the fact that water that is allowed to drain 
undisturbed from a bathtub or similar con- 
tainer, will always swirl counterclockwise 
Naturally, if a person puts his hand in the 
swirl and swings it around clockwise, he can 
reverse the direction of the swirl. Incidental- 
ly, here is a question I would like to put to 
M. L. H. If he should ever travel south of the 
Equator—in the South Pacific area, for ex- 
ample—he will find that draining water al- 
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ways swirls clockwise. Perhaps he can tell 
me why?—G. E. B., Niagara Falls, N. Y. 


Hearty Approval of P.S.M.’s 
Two-Purpose Back Cover 


Has ANYONE ever complimented you on 
your back cover, which makes such a handy 
marker for reading? If no one has, allow 
me to. I find it a special convenience, and 
sincerely hope that you have no intention of 
discontinuing this feature. I have been tak- 
ing PopuLar Science for more years than I 
care to remember. I start at the front cover 
and plow straight through it. I invariably 
enjoy every issue.—G. M., Dover, Fla. 


A Good Steer—Straight 
from the Manufacturer 


THE ARTICLE On page 129 of your September 
issue covering the adjustment of our auto- 
mobile steering gear was naturally of great 
interest to us. We should like to point out, 
however, that to eliminate end play in the 
roller shaft of the Gemmer gear, the adjust- 
ment should be made with the steering wheel 
in mid position, as when driving straight 
ahead. The design of the _Gemmer gear is 
such as to permit adjustment for wear in 
the center of the worm without causing 
binding either side of the center. If adjust- 
ment is made either side of center, however, 
the gear may bind in the mid position. Any 
backlash at either end will cause no trouble 
because the gears are under thrust when in 
the turning position.—G. B., Gemmer Manu- 
facturing Co., Detroit, Mich. 


A Torpedoed Midshipman 
Gets Us Right Side Up 


Wuite reading through the July issue, I 
noticed in your article, “These Are the Badges 
of Courage,” that your photograph of the 
three-striped Torpedoed Seaman Bar is up- 
side down. The light 
blue stripe, repre- IT’S TOUGH To WAVE TO 
senting the sky, 2) -~<~ STAND ON 
should be at the top, MY HEAD TO 
and the dark blue , eon 
stripe, representing ya RIGHT, 
the water, should be 
at the bottom. The 
red stripe in the mid- 
dle stands for the 
action encountered. 

I've checked this 

carefully so that I j 

am pretty sure that 
I've got it right. At 
any rate, that is the 
way I wear the one that was issued to me. 
Cadet Midshipman W. A. P., U.S. Merchant 
Marine Academy, Kings Point, L. L., N. Y. 


You’re perfectly right, W. A. P.—and 
thanks. All we can say is that we’re glad 
we at least got the red stripe in the right 
place.—Ed. 


| oe >" 
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HE MOST ACCURATELY machined ro- 

tating part ever built—although 
apparently in balance to the naked eye— 
may be out of balance. 

You can’t see the unbalance . . . even if 
it’s there. 

With the rapid development of high- 
speed machines, the need for locating and 
correcting unbalance in rotating parts has 
become vitally important—if you want 
smooth, vibration-free operation and 
long life. 

In 1933, scientists in the Westinghouse 
Research Laboratories tackled this prob- 
lem of quickly and accurately measuring 
the static and dynamic unbalance in rap- 
idly whirling masses—both symmetric 
and asymmetric. 

Through painstaking study and experi- 
ment, these Westinghouse research en- 
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You can’t 
see if... 
but it’s there 


gineers discovered a totally new principle 
for balancing rotating parts of every shape 
and form .. . the “Dynetric Balancer.” 

Today, the Gisholt Dynetric Balancer 
... using Westinghouse electronic equip- 
ment ...is solving the most difficult bal- 
ancing problems in many war plants. 

With this machine, vibrations as small 
as twenty five millionths of an inch in 
crankshafts, armatures, turbine rotors, 
propellers, and countless other whirling 
parts are located and measured in a mat- 
ter of minutes, or even seconds! 

Westinghouse Electric & Manufactur- 
ing Co., Pittsburgh, Pennsylvania. 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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A Lost Poem Finds 
Its Author 


I Have just noticed in your “Readers Say” 
for July a letter from Captain A. R., of the 
Royal Canadian Air Force, Lachine, Quebec, 
concerning the poem, “A Gunner's Vow,” 
which appeared on page 118 of your April 
issue. The captain is quite right about the 
author’s initials be- 
ing G. H. H. The 
author's full name is 
George Henry Hard- 
ing—and I'm very 
proud to be able to 
tell you that he is 
my son. He wrote 
the poem in August, 
1940, at the time he 
was training to be an 
air gunner. He was 
later made a pilot 
and then grounded 
because of airsick 
ness. He is now a 
radio operator in the R.C.A.F. The poem, as 
it appears in your April issue, is incomplete. 
It has a first stanza which goes as follows: 


ME AND KIPLING ! 


If I must be a gunner, 
Then please Lord grant me grace, 
That I may leave this station 
With a smile upon my face 


I am quoting this first stanza for you with 
the thought that those of your readers who 
enjoyed the poem as it appeared in your 
magazine, and who possibly have made copies 
of it, might like to have the poem in its 
entirety.—Mrs. G. H., London, Ont., Canada. 


Five Sons Keep Ma 
Hep to Jeeps 


When the war is over we shall see the 
jeep doing more work in civilian life than it 
did in the service. It is bound to be a vital 
machine on farms, in logging camps, in oil 
fields, and in mining districts. In metro- 
politan areas it will be every busy business 
man's first aid to success. P.S. I have seven 
sons—five in the armed forces, and two about 
to enter. That's why I know so much about 
jeeps.—Mrs,. W. M. F., Cleburne, Tex. 
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We Fielded This One 
Without an Error 


IN THE article, “Big Leagues Get a War 
Baseball,” which appeared in your July issue, 
you state that A. G. Spalding & Bros., make 
all the baseballs used in the major leagues. 
Yet in the photograph in the lower right- 
hand corner of page 47 you show a National 
League ball with Spalding’s trademark and 
an American League ball with Reach’s trade- 
mark. How about that?—B. B., Greensboro, 
N. C. 


simple, B.B.—Spalding uses two 
trademarks: one for the National League, 
one for the American. The balls are identical 
—with, of course, the exception of the trade- 
mark.—Ed. 


Very 


We Didn’t Mean to Be 
So Tough on Boules 


IN LOOKING over the January issue of your 
magazine, I noticed in your article entitled 
“Synthetic Jewels,” that you have given the 
Mohs hardness of aluminum oxide boules as 
9.3. As director of research for a company 
engaged in the manufacture of abrasives and 
refractory materials, I have reason to believe 
that this figure is incorrect. I know that the 
boules are hard, but I don’t think they are 
quite that hard.—R. C. B., Niagara Falls, N. Y 


Yow’re right, R. C. B. The figure should be 
9.03. Thank you for calling the error to our 
attention.—Ed. 


For Old X-Ray Negatives 
—Alcohol in Moderation 


Ir J. a. K., of Nash- 
ville, Tenn., whose 
letter appeared in 
your August issue, 
will wipe his old 
X-ray negatives 
with a cloth that 
has been damp- 
ened with ordinary 
“rubbing” alcohol, 
he will find that 
this thoroughly 
cleans the film. He 
must be careful, 
however, not to 
douse the cloth too heavily with alcohol, else 
the gelatine base is likely to become mushy.— 
T. J. L., Minneapolis, Minn. 


WHO CARES ABOUT THE 
NEGATIVES 7 
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TOMORROW 


Heroes’ Alma Mater 


Our airmen have proved themselves masters of 
anything that flies. 

When you hear of their exploits you wonder 
how such skill, such devastating dexterity could be 
acquired in a few brief months. Surely, these men 
must have been “born to the blue.” 

Yet the plain fact is that searcely one in a 
thousand ever flew a plane before the war. Each 
and every one had to be trained—thoroughly and 
quickly. 

In their training, the Fairchild PT-19 Primary 
Trainer with “fighter’’ characteristics is their flying 
s¢ hool. 

This staunch little ship is ideal for the rigorous 
acrobatic program prescribed in primary training. 
In the words of a veteran pilot-teacher now at an 
Army flying school: “It is unnecessary to caution 
a student or to warn him about excessive speeds in 
pull-outs or dangerous positions while he is flying a 


BACK THE ATTACK WITH WAR BONDS 
AEETAIRCHILD cu cin: 


Ranger Aircraft Engines [ vision, Farmingdale, L.!. © + Aircraft 
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AND AIRPLANE 
30 ROCKEFELLER PLAZA, NEW YORK 


fagerstow Ad 8 jton, N.C, e ta 4 Div n .New York, N.Y, 


PT-19. We simply go ahead and teach him to do 
every maneuver in the book: slow rolls, snap rolls, 
Immelmanns, loops, half rolls, inverted coordina- 
tion exercises and turns, vertical reversements, 
spins, and combinations of these. The PT-19 can 
certainly ‘take it.’ That is the best confidence 
builder ever invented.” 


From behind soda fountain and plow, office desk 
and ivied walls, after a short intensive training in 
the PT-19, the most daring and expert flyers the 
world has known have emerged, After six hours 
training in a PT-19 it is not unusual to solo Army 
students who have never flown before. 


As a constant check on the performance of 
PT-19’s, on the American mainland and abroad, 
the reports of a corps of specialists written in the 
field, enable our engineers and designers back 
home to keep that “touch of tomorrow in the 
planes of today.” 


CORPORATION 
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REPAIR ANY MAKE CAR- 


Explains every auto re- 
pair operation STEP-BY- 
STEP. Easy-to-use! Hun- 
dreds of photographs, dia- 
grams, drawings, show 
exact “how to do it” of 
repairs, adjustments, re- 
placements. All jobs on 
every model since 1935! 
Engine; Electric, Fuel, 
Cooling, Lubrication Sys- 
tems. Clutch, Transmis- 
sion; Universals; Rear 
End; Wheels, Brakes; 
Knee Action, Shock Ab- 
sorbers, Springs; Body; 
Free Wheel, Overdrive, 
Fluid Coupling! 


150 FACTORY BOOKS IN ONE! 
Imagine a COMPLETE 
COLLECTION of ALL 
official shop procedure 
manuals, prepared by 
each car manufacturer's 
own engineers! hat’s 
what you GET in this book! 
Open the manual to the car 
you want—you'll find every- 
thing to show the right way 
to do the job. This is the fac- 
tory shop manual used by 
the U. S. Army, trade, tech- 
nical and vocational schools, 


SEND NO MONEY 
Simply fill out coupon be- 
low. Mail it today and a 
copy of MoToR's up-to- 
the-minute New Auto Re- 

pair Manual will be sent 

to you at once for 7 days 

Free Examination. 


Every Model 
Cars — 1935 through 1942! 
American Bantam: 
Auburn: Austin: Buick: 
Cadillac: Chevrolet: 
Chrysler: Cord: De- 
Soto: Dodge: Ford 
Graham: Hudson: 
Hupmobile: Lafayette 
LaSalle: Lincoln: Lin 
coln Zephyr: Mercury: 
Nash: Oldsmobile: 
Overland: Packard: 
Pierce Arrow: Ply- 
mouth: Pontiac: Rec 
Studebaker: Terra- 
plane: Willys 
200,000 Facts. 450 
Charts, 900 Photos, 
Drawings, Diagrams 
Size 8',x1ll in. Pub- 
lished by MoToR, The 
Leading Automotive 
Business Magazine 








MoToR Book Dept., Desk x21), 572 Madison Ave., New York 22, N.Y. 
Rush to me at ance: (check box opposite book you want}. 
0 MeToR’s AUTO REPAIR MANUAL (formerly 
MoToR's Factory Shop Manual’). If O.K. I will 
remit $1 in 7 days, $1 monthly for 4 months, plus 35c 
postage with final payment ($5.35 in all). Or I'll return 
Pook in 7 days. (Foreign, remit $7 with order.) 
Oo MoToR’s TRUCK REPAIR MANUAL. If O.K.. I will 
remit $2 in 7 days, $2 monthly for 3 months, plus 
35e¢ postage with final payment ($8.35 in all). Or I'll 
return book in 7 days. (Fereign, remit $11 with order.) 


Name ————s —— Age 
Address 
City State 


Check here if enclosing full payment 
postage. Same 7-Day Return Privilege. 


WE pay 35c 


eee eee 
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HOW I STEPPED ¢uZo a 
Big Pay HOTEL JOB! 


Knew Nothing About Hotel Work, R. 
W. Hedges Becomes Hotel Manager 
With Substantial Increase In Salary 


“Dissatisfied with my job in an oil com- 

pany. I enrolled for the Lewis Course. 

Soon after completing my training, I 

was appointed Catering Manager of an 

Omaha hotel. hen the Lewis Employment Bureau 
placed me as Kitchen Steward of another hotel, I 
made constant progress, finally stepping from an As- 
sistant Managership to my present position as Man- 
ager of this new 250 room hotel, at a substantial salary 
increase. I owe my success to Lewis Spare-Time, 
Home Study Training." 


HOTELS NEED TRAINED MEN AND WOMEN 
Thousands of Lewis-trained men and women winning suc- 
cess in the colorful, essential hotel, club and instituional 
field. They are making good as Managers. Assistant Man- 

agers, Stewards, Hostesses, Executive 
Housekeepers and 55 other types of 
well-paid positions. Today our Gov- 
ernment’s vast wartime housing, food 
= and recreational program swells the 
demand for trained men and women. 
Opportunities for Lewis graduates 
greater than ever; their success has 
proved previous experience unneces- 
sary in this business where you are 
not dropped because you're over 40 
Good grade school education, plus 
Lewis Training, qualifies you at home 
in spare time. Write your name and 
address in the margin and mail this 
“ ad TODAY for Free Book which tells 
Lewis Training. They how you are registered free of extra 
placed me in my first cost in Lewis National Placement 
osition a ae Service 


ta 
LEWIS HOTEL TRAINING SCHOOL 


Room BX-2785 Washington 7, D. C. 
(28th Year) 


“Tm A Success At 52" 


resort 

Hostess - + 

at this seousiyer 
of.°* «= 


apartmen 
Alice Burton. 








ADD YEARS 
TO THE LIFE OF 
YOUR BAND 
INSTRUMENT 


y 
* 40 PAGES 


4 46 
WLUSTRATIONS 
COVERS ALL 
MAKES OF 
INSTRUMENTS 


Your band instrument must last for the 
ration. That's why you need this new a 
helpful bock,”"How To Care For Yi 
ment.” In no other b " Mu 
valuable and helpful in 


yur Instru- 


make: and types of w 

struments. 40 pages of if n 4¢ S- 
trations, to help make your instrument last 
longer. Worth many times its 10c cost. Get 
yours at your Conn dealer's or send 10c today 

es ome mem me 
C. G. CONN, Ltd., 1132 comm B06. ELKHART, ino. 


Dee MH » Care For Y 
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MEN! 
Leam 
GET THE TRAINING 


“ 2 ' » Pt 
Nes + ie \ 
“* 


PLL FINANCE YOUR TRAINING! 


Don't wait to be assigned to some dull, low-pay 
no-future job! Get your training at Coyne 
NOW —and be ready soon to take your pick 
of many well-paid electrical positions. 

Learn to do more vital work for America’s 
war program. In 12 short, busy weeks in the 
Coyne Shops you can get the “know-how” 

™ you need for a real opportunity now — and at 
- the same time you'll be in a field with a 
.§: peace-time future, 


. . 
Learn-by-Doing on Real Equipment 
Coyne has a vast amount of floor space in shops where you learn on 
motors, switchboards, electronic devices, air conditioning and refriger- 

saratus, auto and aircraftengines. You also learn house wiring, 

motor wiring, armature winding, etc., etc 
You don't need previous experience or advanced education. 
You train by actual work. In 9) days at Coyne you can master 
this training and be ready for a good job—a COYNE-TRAINED 
ELECTRICIAN! 


START NOW— PAY LATER! 


Lots of fellows who come to Coyne have very little cash. So don't 
delay for that reason. I'l! finance your training. I'll help you get 
part-time work to help pay living expenses while in school.You can 
pay tuition in easy monthly payments AFTER YOU GRADUATE. 


JOB SERVICE FOR LIFE 


As soon as you're trained, my Graduate Employment Service will 
assist you in getting located. This service is FREE to graduates. We 
have placed men in fine jobs all over America. You'll find this service 


a big help now and throughout your lifetume. pe 
GET MY BIG FREE BOOK! a! 


See what Coyne offers. My big book of pictures, facts 
and PROOF is yours on request. Clip and mail coupon 
at once. Learn how quickly and easily you can become 
a COYNE-TRAINED ELECTRICIAN. Your oppor- 
tunity is waiting. Send for my big book TODAY, 


“presigent’ COYNE ELECTRICAL SC 


500 So. Paulina St. Dept. 83-73 Chicago, til. 


| SEND COUPON NOW ~for My Big Free Book / 


NOVEMBER, 
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ELECTRICITY 


YOU NEED IN I2 WEEKS AT COYNE 


whether you are 
ES oxve 50 











Buy Wer Savings Bonds ond Stamps reguiarly. 
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RADIO 


AND 


ELECTRONICS 
INCLUDED! 


Electricity is the foundation of all Radio, Tele- 
vision and Electronics.When you combine your 
Coyne electrical training with my new special 
Radio and Electronics course, you have the 
basis for a great future in this 
sensational, fast - growing field. 


44 YEARS OF SUCCESS — AMERICA’S 
PIONEER “LEARN-BY-DOING” SCHOOL 
4 








LEWIS, President 
Cove PIRCTRICAL SCHOOL 
500 S. Paulina Street, Dept. 83.73, Chicado. Tt. 

Send me your Free Beok. Tei! me about your Specia! 
Radio-Electronics Training at no extra cost, and Pay- 
Tuition-after Gradustion offer. 


ADDRESS... «6. ccceseeeene eae eeeeeoerorone STrerre ers 


city . STATE 


21 











a. ae Oe 


AVENTIQN 
(Cost ir co 


FREE Boo 


OOK 


HOW TO PROTECT, FINANCE 
and SELL YOUR INVENTION 


Our FREE BOOK and other literature available to our 
clients—gives you complete details on how to ‘‘ready 
your invention for money-making It tells you how 
others did it—who they went to for finances—how they 
arranged partnerships—how they made contacts with 
manufacturers—how they dictated royalty arrange- 
ments—how much money they made—how you can find 
a market. Our new FREE BOOK discloses sources of 
quick revenue if your invention is _patentabie and sale- 
able with profit possibilities 


THE FIRST STEP 


The first step in getting your invention ready for mar- 
ket is to make a dated record of it on our ‘Invention 
Record’’ Form. This Form properly filled out and wit- 
nessed wi be invaluable to vou later in establishing 
the date of your invention should need for such evi- 
dence arise. We w be giad to send you our “Inven 
tion Record” and have it witnessed in this office when 
you return it with disclosure of your device. This serv- 
ice costs you nothing—and it immediately puts you on 
record as the originator of your device 


Protect Your Invention NOW ! 


We have many letters in our files from manufacturers 
requesting inventions. Today's demand for new devices 
is tremendous—added to by emergency needs. Protect 
your invention now with a U.S. Patent. By acting 
prompt you may prevent another inventor getting in 
Sheed of you at the Patent Office here in Washington 
The first step is to make a sketch and description of 
your invention on our “Invention Record ave it wit- 
nessed and mail it to us. We will then make a Search 
of the U. S. Patent Office files to ascertain whether we 
can get patent protection for you. This is a step you 

should make NOW—before another steps in 

ahead of you and walks away with a patent. 


w 
A 
! 

tL 


cl Pow oft eee ssenennane 


ORROW & BER, ian 
» 


PATENT ATTORNEYS 
142-L Albee Building, Washington 5, D. “ 


NEW FREE B k How t Protect. Finance 
nventior : spe : pr Invention 


at once I understar that t? reque 4 
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STATE 


ciry — 
See | rite or Print Nome Clearly aneoues 


~ 


Buy Wer Savings Bonds and Stamps regularly. 
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Don't Miss This 
up-to-the-minute 


. Th 4, oy 


age of chemistry may well be : 
“the age of opportunity for boys anc 
interested in chemistry. Every indus- 


and better products 


This 
called 
girl ls who become ® oe _ 

a jome in Amer ses ne 
+ : ry y our big chemical plants ar nd made p« — 
by the dis ries of Modern Chemistry. This new - 
describes many mystifying experiments u can per —_ 
to amaze your friends and tells you about the wonders 
of Chemistry. Write today—t ‘s FREE. 


TWE PORTER CHEMICAL CO., 44 PROSPECT AVE., HAGERSTOWN, MD. 


SUPER JU JITSU 
O95) Boats quiea! 


Learn how YOU can be dangerous. 
Lick brutes twice your size with only 
your bare bands, even when they are 
armed. This powerful fighting system 
is unbelievably efficient. You don't 
need ox-like muscles — it's brains 
that count! New, easy self-study 
course at amazi low price. Free-trial 
Offer and money-back guarantee. Hurry! Write today for FREE 
DETAILS. Nelson Co., 3218S. Wabash, Dept. L-503, Chicago. 


Try Anti-Gray 


Hair Vitamins 


Plus Wheat Germ Oil (E) Vitamins 
ON THIS MONEY BACK OFFER 


RESTORING COLOR TO GRAY HAIR WITHOUT 
DYES IS SCIENCE’S LATEST MIRACLE 








hair is gray modern 
hope 
can, cause 
tra supplies of these 


ing the origins al 


graying streaked. faded or 
without dyeing A la ‘ 
hair to iF 
anti gray vitarnins t 
nates Vitamin treatment You 

gray spre ad stopped 

he hatr at te 
improvement 2 r hair aut Yo u 
urself on an iron clad guarantees that leaves 


PANATES is different — it not only contains hl powerful supply of 
“‘Anti-Gray Hair’ } amins but ‘‘staff-of-tife’’ Vitamin (&) Wheat 
Germ Oi! as well. is not a hair u ha nothing to 
ear no mess. no fus ou can t ‘ healthful Panates 
whether you now dye _Panates Vitamins 
work from within to feed natural 
color back into the hair 


off-color 
{ 


t s 
no room for doubt 


spread 


lements. the 
ywwn and 
vitamins 


vide 
tures co 
may 


es not pre 
hat — ae 
rows gray. Perhaps you 


Make this te st ‘tod 
SEND FOR THIS INTRODUCTORY 


TRIAL OFFER TODAY 
The 30 day trial of the regular $4.79 (90 day) Panates 
double action Vitamins is only $1.79 if you act at 
onee! SEND NO MO pay postman plus C.O.D 
postage on arrival on guarantee of full satisfaction or 
money back. Send $1.79 and we pay all postage. Or, if 
you want more of the amazing Panates Anti Gray Hair 
Vitamin story. write for FREE Valuable Booklet, 
“Vitamins and Gray Hair.’ o cost, no obligatior 
rt or postcard in 
the mail today while Special Offer is available, Who 
knows perhaps the 2 vitamins in Panates may be the 
wonderful easy-way answer to your hair color worries! 


yper « 
shuts de 
need 


Not in stores, Write 
PANATES CO. : pt. A-262, 310 S. MICHIGAN 
. AVENUE. CHICAGO 4, ILLINOIS 
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AUDELS AIRCRAFT WORKER.....$1 


Answers Your Questions on 1—Aircraft Materials, Terms, Parts 
2—Bilueprints, Working Drawings. 3—Mathematics, How to Fig 
ure. 4—Layout & Bending. 5—Tools & Machines. 6—Riveting. 
Spot Welding & Hints. 71—Fabrication, Angles, ete. 8—Assem 
bly, Fuselage, Wing & Final—How to Use Tools. 9—Tables & 
Data, Symbols, Army & Navy Specifications, etc. 240 Pages Illus. 


AUDELS SHEETMETAL 
PATTERN LAYOUTS........... 


Developed by Experts for Sheet Metal Workers, Layout Men «& 
Mechanics. A Practical Encyclopedia in 10 Sections, size 7 x 10 
x 2——1125 Pages—350 Layouts—1600 Lllustrations. 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet + work eS Pattern 
Cutting, Pattern Development & Shop Procedur 


AUDELS SHEETMETAL WORKERS 


Practical inside information. Fundamentals of Sheet Metal Work 
‘88 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Ref. Index. 


AUDELS WELDERS GUIDE 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding including airplane work. 


AUDELS ANSWERS O 
BLUE PRINT READING. .$2 


For Mechanics & Builders. Covers all types of blue print reading 
including ship & airplane. 376 pages, fully illustrated. 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK.. .$4 


Covers modern machine shop practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1660 pages, fully illustrated, 5 x 6% 
l1—Modern Machine Shop Practice. 2— 
3—Calculations & Mathe- 
5—How to Use the 
A shop 


x 2. Indexed. 5 sections. 
Blue Print Reading & How to Draw. 
matics for Machinists. 4—Shop Physics. 
Slide Rule. 60 chapters. Easy to read and understand. 
companion that answers your questions. 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 illus 
Practical mathematics from beginning. How to figure correctly 
Easy, correct methods covering a complete review. Ill. & Indexed 


AUDELS AUTOMOBILE GUIDE... $4 


A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL .$2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS RADIOMANS GUIDE 


A key to the practical understanding of radio including Frequency 
Modulation, Television, etc., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Lllustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index 
Authentic, clear, concise 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY .$4 


For maintenance engineers, electricians & all electrical workers 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy yy Marine Wiring, Radio Principles, 
Welding. Indexe ey to a practical understanding of electricity. 


AUDELS CARPENTERS & BUILDERS 
GUIDES—4 Vols. $6 


A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 asteeeees, L end covers. Each volume 
pocket size. Sold separately $1.50 


AUDELS PLUMBERS & "“STEAMFITTERS 
GUIDES—4 Vols. $6 


A Practical Trad» Assistant & Ready Reference. Explains in plain 
language & by cicar illustrations, diagrams, charts, graphs, pic 

tures principles of modern plumbing practice including Marine 
Pipe F —~ and Air Conditioning. 4 Vols.—167 -ages——26i2 
Diagrams ‘ocket Size. Sold Separately $1.50 a Vol. 


AUDELS WIRING DIAGRAMS... .. $1 


210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. Each diagram is 
complete & self-explanatory. Highly Endorsed Pocket Companion. 


AUDELS ELECTRONIC DEVICES.. $2 
Tells What You Want to Know About Electric Eye. Easily Under- 
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
wiring diagrams, etc. 


AUDEL, Publishers, 49 W. 23 St., N. ¥. 10 





NOVEMBER, 19438 


‘Reo 
MECHANICS' 


AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


MAIL ORDER 


i _petndoed AUDEL & CO., 49 W. 23rd St., New York 10 
Please mail me for 7 days’ free examination the 
§ books marked (X) below. I agree to mail $1 in 

7 days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
[ have paid purchase price. 

If [am not satisfied with Guides I will return them. 

}) Audels PUM HYDRAULICS wr COMPRESSORS 4. 

} Audels WELDERS GUIDE ‘eee se SS 

}) Audels BLUE PRINT READING - = 

} Audels SHEET METAL WORKERS Ha Handy Boo! 

) Audels SHEET METAL — LAYOUTS 
Audels pore a WwoR . 
udels MATHEMATICS a | CALCULATIONS ~* 
udels MACHINISTS & TCOLMAKERS arated ae 
udels DIESEL ENGINE MANUAL. . e 
Dictionary 


GUIDE 
udels MARINE ENGINEERS HANDY 800K 
udels SHIPFITTERS Handy Book . . 


udels MARINE Engineers Guide 
—4 ey L DRAWING COURSE 
RAWING and —y ~ . 


ic 
>z0 
525 
Oz 
> 
“ 
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> 
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udels MASONS and Builders 
Master PAINTER and DECORATOR 
RDENERS & GROWERS GUIDES (4 vols.) 
nd Mechanics Guides 


>> 


> 


NEERING 
udels Answers on REFRIGERATION 
er EXAMINATION 

UID 3 9 'e' « 
udels ——e DIAGRAMS 

udeis H. Book of PRACTICAL ELecTRICITY 

udels ELECTRICAL POWER CALCULATIO ° 
] Hawkins ELECTRICAL Guides at deans each 
) Audels ELE Dh yg DEVICES 
) Audels ELECTR 


Audels RA DIOMANS G 
Audels NEW ELECTRIC. LIBRARY at $1.50 a Volume 
Vols. 1, #1, O11, IV, V, VE, VEL, VERE, IX, X, Xt, Xi. 
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[CATIONS 
UN ELECTRONI cs 
“Learn-by-Doing” on 


Real Radio Apparatus! 


Airports, radio stations, film studios, 
lice short-wave, a a) 
rial electronics — eed 

TRA INED RADIO SPECTAL. 

ists. Learn the quick practical way, 

on actual equipment in the great 

Coyne Shops. Not by correspond- 

ence, but personal training based on 

44 years of “know-how''! 


LL FINANCE 
YOUR TRAINING! 


of money hold you 
plan lets you start now, 
pay tuition in easy menthty 
ments when you're tra 
the job. I help you get part time 
work to hetp pay living Fipeneee 
while training, give you Lifetime 
| a ea Service as a Coyne 
uate. 


. 
Prepares for Govt.License 
Many of the better Radio jobs re- 
quire government license. Coyne has 
enabled hundreds to pass this test 
successfully. You_learn operating 
— learn to send Code rapidly do 
trou. ble-shooting—handle real trans- 
mitting equipmect, etc., etc. 


Why be satisfied with a narrow, no- 
future line when by putting in a 
short time in my Shops, you can 
qualify for xj, wierd oF stmaitige 
in RADIO TRON 
today's he dy pat s! Vest 

ures + only a by of count- 
Fess wei -paid jobs for trained Radio 
rators. 


SEND FOR FREE BOOK 


Fully ilustrated with big pictures of 
my Shope—facts about your future. 
Mail coupon now. No obligation. 
No salesman will call. Act today! 


H. C. LEWIS, Pres., RADIO (NIV. 

COYNE ELECTRICAL SCHOOL 

$00 S. Paulina St. Dept. 83-4H 
Chicago, Minois 
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Evy Wer Savings Bonds and Stamps regularly. 


“YOU ARE UNDER ARREST!” 


There’s a Thrill in Bringing a Crook 
to Justice Through Scientific 


CRIME DETECTION! 


I have taught thousands this exciting, poemiette. 
pleasant profession. Let me teach you, too, in 
your own home. arn Finger 
Printing. Firearms Identifica- 
tion, Police Photography and 
Secret Service Methods thor- 

oughly. quickly and at small cost. 

53%, of All American Bureaus 


of 1 Be ation employ students or 
ates of I. A . You, too 


FREE!!! 


Sendtor Teeth 
‘BLUE oO8 


© you for this fascinat 
during spare time, in your own home 


You may ney eae al learn. hee today ae 


INSTITUTE OF / APPLIED SCIENCE 


1920 Sunnyside Ave., Dept. 1368, Chicago, Il 
Why It Pays To 
LEARN PHOTOGRAPHY NOW 


Never before so many job and career 
opportunities! Photographers needed 
in business, industry, science. N.Y.I. gradu- 
ates winning promotion, higher pay in Armed 
Porces, Qualify at America’s largest. oldest 
school. Resident or home study. FREE cat- 
| alog describes commercial, portrait, motion 
picture and color courses. Write today! \ 
au. Y. mesrivere of PuBTORRArHT, Dept. 5, 1e8. 33 St. fie ve 1, 4. Y. 
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1953: A New World 


The Commencement of Divine Order 
A New World is omerging from the present conflic New Society 
is being bern you ire to know its standards of ¢ sttocnahip. 
its virtues and ideais, its : e 
beginning of a different ? 
will it fertee a] rogress’ Where will its cultural center be lo- 
cated? Read LEMt THE INC “OMPAR ABLE, 60 pages of answers 
with unusual fadcmaiion, Free. No obligation. rite De a. 


LEMURIAN | FELLOWSHIP 
Larchmont Bou Los Angetes, California 

















RADIO. ELECTRICAL ENGINEERING EXPY 


cLecTRreal qnamcEnIne. Get good grasp of wits electrical 
fie understandable. Theory made eas: 
RADIO MeGINEERING. Extra fine course in radio, public address. photo-¢ ectric 
oie Trains you to be super-service man, real vacuum tube technician. Tultto 
LY $25, welther course. Deferred payment plan. Servicemen ne: badly 
azines, etc 


rite for free copies of school catalogs, student ma 
FREE :: LINCOLNENGINEERING SCHOOL ranklinSta. x61-559 
Fermerty & at Linceia, Nebr.,)- Wasne NGTON, D. C. 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 
ART INSTRUCTION, INC., 11143 Art instruction Bidg., Minneapolis, Minn. 
__ (Formerty Federal Schools, Inc.) - 


BIGGER PAY THAN EVER! “9m: 


Local ‘Store Route’’ Plan pays men like you 
we money—steady '—in wholesale business of your 
car necessary. Sell Vit amins to stores of 

s New low retail price. 7 for lic 

» field. Handle thi sma pl 


— items lly adver 
experience needed. Amaz ts FREE 


TopaY 
WORLD'S PRODUCTS CO 


83-L aan Spencer, 
EARN MONEY PAINTING 


@ No previous training or talent neces- 
sary. Unique Stuart System teaches you, 
by mail, in 10 simple, easy-to-follow les- 
sons, to make excellent charcoal and oil 
likenesses. Detailed guidance for your 
ore eres. every step. Send for free book today. 
121 Monument Circle, Room 2811, Indianapolis, Ind. 
Please send me free book and outline of lessons 


tise ing fo 
Write 


Dept Indiana 


Name ——E 


Street 


tuy . 





lf You Seize 
This Sensational 


Become a MATH Wizard! Get the Right Answers 
in a Flash Without Paper or Pencil! 


, DIVIDE, SQUARE, CUBE, EXTRACT Oe 
pace te a ROOTS AS EASY AS PIE! rr “M ATHEMATICS 
An absolute gift worth a fortune te anyone in ' : s . 

ne, rails sig oon complete with a . , > MADE SIMPLE” 


All the features of a very expensive Slide NEW, AMAZING ‘FIGUR-EASE’ METHOD? 


Rulo—six scales instead of four, plus @ ot * - 
tact Indicator. Free with the latest, low- ‘ » ae The Lotest Complete, Time Seving Home Study Book For Your Spore Time 
book of its kind, “MATHE+ " A math educatio * bole you get ahead - Thle book makes learnin 
ne math sim ya 
maries MADE SIMPLE.” wo\ ing and exciting f The tatest book of its kind. Written as if you had C Ntege pr 
eet . fessor sitting at eer ‘elbow - a the math rotee—the | short outs, the professionel 
tricke—with examples of each it takes the headaches out of math! 


EARN MORE MONEY r 
IN YOUR JOB! COMPLETE ANSWERS TO ALL PROBLEMS 


Answers to every problem worked out in detail. Practice exercises follow each lesson so 


arrying C 
EARN A RATING— et yw Ae x. Sesies that you can develop speed and accuracy. Problems in your every day work. explained 
step by step. A test at the start points out your weaknesses and a test at the end shows 


c 0 id M I $ $ I 0 N a - Lucite Oto your imprevement. Pius many more invaivable features! 


FOR BEGINNERS AND EXPERTS! 


*Figur-Ease’ method makes math using & pencit— 

bs WMERS, ALL WAR WORKERS. iNcLUDING. ENGINEERS. THOSE ~ Busi- 

NESS. ARMED FORCES, STU Li. Ts, ETC. ideal a “brush-vp” and 
for quick answers. A ‘must’ for camees Ln 


SIX COMPLETE BOOKS CONDENSED INTO ONE! 


ae Sernemarics MADE SIMPLE” is streamlined for Bm og Fw pay stud 
Writter expert teach ene: 


me-saving in- 
price for so great a value—only Ps "0 lecludiog the 
remarkable Free Siide Rule! 


What the “Figur-Ease” Method Teaches You! 
+ ARITHMETIC - ALGEBRA * PLANE AND SOLID GEOMETRY 
* LOGARITHMS ~ SCALES * GRAPHS - SHOP MATH 
* TRIGONOMETRY (TANGENTS) * HOW TO USE THE 
SLIDE RULE, ETC. 

+ All problems explained step by step. + Anewers te all L « 

tems completely worked owt. + A test at the start to show week 
messes. + A test at the end “te show improvemen ot. - how to 
solve actual on-the-job problems. + Invaluable up - te - the- 
minute aids for passing tests in Armed Forces, War Work, 

Civil Service, etc 
PLUS MANY MORE PRACTICAL FEATURES 














PRAISED TO THE SKIES BY NEWSPAPER py ate 
“A life raft fer those whose jobs have plu them head-on 
into mathematical cateutation raitnout seein ee in the 
nie OA Ane ens a 
designed for these a ant kno and want it 
QUICKLY—NEW and ¢ EASIER SHORTCUTS ia mathe. 
matics’ pan yh A TRIBUNE 
an’t be done? These authors show that it can.” 
tamPa TRIBUNE. 


SEND NO MONEY - EXAMINE FREE 

Simply malt the coupon. Don't send a cent. Rush your 
order—there ~~ i. ~ oe cnet Gue te paper ration- 
ing. See for yo how much this book can de for 
you—NOW wo’ He PEACETIME! 








FREE GIFT COUPON 


s 

SB kenmore PUBLISHING COMPANY. 

SB Dent. B-17, 220 Fifth Ave., N.Y. C. 1 

s Rush to me hana . Max de Dates with my FREE SLIDE 
. RULE GIFT and carrying case. I wil! deposit with postman on 
s —— $1.49 plus postage. If not satisfied within 5 days I can 
a eturn book for refund 


———__ 
LOWEST PRice 
FOR & BOOK 
OF THIS Kino! 


SIZE BigxI1 Nan 


ADDRESS . 


cry 
(DD Check here it you wish | to save postage by enctesing only $1.40 
with coupon Canada Orders—WNo C. 0. 0.—Send 62.08 
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Sent FREE for 7-Day Trial 
-MACHINE SHOP 
TRAINING COURSE 


FOR BEGINNERS & EXPERTS 
Easiest, Quickest Way to Get 


MACHINIST 
TRAINING 


Gompttes by Practzont machine 
rts ‘*‘Modern 


Machine Toots fully described, 

Gemonstrated. Lessons in all 

kinds of bench work. instruc. 

tions to tool up, operate ma- $058. Machinist’ "Dictionary 
chines. Hundreds of short cuts. — os 

Enable you to get Expert's Pay. 


NATIONAL SCHOOLS. 
Los Angeles, Calif. 


NATIONAL SCHOOLS, Dept. L-11 
4000 &. Figueroa St., Los Angeles 37, Calif. 
Ship your 3-VOLUME MODERN MACHINE SHOP TRAINING 
COURSE Rrpes Within 7 days after receiving Course (and 
Bonus Gi wit otther feturn shipment and owe you nothing; 
of if satisfied I'll send $3.00. and 83.00 a month until total 
$12.50 is maid na An : 50 You may 
you enclose cash ($11.25) with this Coupon. Same ee 
Brivitese. 


RAMI 


ADDRESS 


author. 
out risk for 10 days use. Write today. 


FIX ANY RADIO 


_~ <== Amazing New Invention 
gjmnpified earn quickly to repair all radio sets. 


revolutionary different Comparison method pe 
at nN) mits you to do expert work almost immedi- 
Ra \\ ately. No previous radio knowledge required. 
Introductory training included. Find any fault 
yicins quickly. Use a screw driver, pliers, and a 
Ser Plece of wire — no testers needed. Simple, 
point-to-point. picture suggestions tell you 
where to look for faults and how to make 
the repair. Plan U. 8S. Copyrighted. Covers 
every radio set—new and old. You may try 

plan for 10 days without risk 


Easy to SATISFACTION GUARANTEED 
Apply Read the introductory job 
sheets, follow the step-by-step 

ure blueprints, and fix any 
minutes instead of 

. The complete simplified 

ing is yours +: only $1.50, 
postpaid. 10 4 rial. Money 

back guarante 

SUPREME PUBLICATIONS 
328 &. Jefiersen St. Chicage 6, ILL. 








THIS VALUABLE BOOK 


LEARN CARTOONING 
AT HOME IN SPARE TIME 


Send for this FREE book containing money-making 

ps, cartooning charts, idea creating methods, list 
of cartoon buyers, and other valuable information. 
Read about the money-making opportunities in 
one of the most fascinating of all professions— 
CARTOONING. With this booklet we will include 
a complete portfolio describing our easy Course in 
2 ing and explaining our new Marionette 


artoon! 
. Method "ot Instruction. We will also tell you how 
erry STATE to get the Cartoonists’ Exchange Laugh Finder 
FREE of extra cost. This amazing device actually 
OCCUPATION AGE helps create and originate humorous ideas. Send 
t——— ————— —~—————————~—-4 name at once and mention your age. 
CARTOONISTS’ EXCHANGE 


Dept. 14411, Pleasant Hill, Ohio 


MASCOT SLIDE RULE Vas 





Fits the pocket. Quickly solves any problem 

in multiplication, division, proportion. Gives 

the square, the square root, logarithm and 

reciprocals of all numbers. Trig scales give 

sines and tangents of numbers. Fine black 

graduations on white celluloid. Price in 

fabricoid case $1.00, in leather case $1.25. 

Money back if not satisfied. Special offer 

to agents and dealers. 

TAVELLA SALES CO., 21 West Broadway, New York, N. Y. 


Locksmithing 


NOW MADE EASY! 


New course for practical 
men, mechanics, carpenters, 





Now Plates CHROMIUM! 


ALSO GOLD, SILVER, NICKEL, COPPER, ETC 


War Increases Demand— You Profit! 
New, patented invention makes possible fix-it shops. ete. Learn to 
big earnings AT HOME. Replate auto- — in ae i oo 

vora articles in homes, stores, — Send name for FREE details, 
restaurants, etc.,with durable, spark!i No obligation = write today! 
coat of metal—with stroke of of brush Nelson Co., 321 S. Wabash. 
ample, quick. Genuine Gold, Silv = Nickel? Dept. L-703, Chicago. 
pa aye a, areryen furnished. a - —_—_—_—— $< 
complete, rea y ‘or use. No shop requi 
Clear from $2 to $5 an hour in lifetime busi- ° GENUINE v. S. ro pee . 
mess. Sraall investment starts yc u in business. 
Steady repeat. Machine can ee for ha in 
sod iis aoa of BOOKLET bow EE SA ion 
and illustrat canennine 
life income from py the YOUR OWN ot on efor banter, farmer 
tisfied A 


— iil! 
da 


N 
iS 


—_ niin 
et LL 


or hanter, farmer. 
t upon ea’ customers. Act at once! scout. Send l0ce for 82 page catalog re- 


WARNER ELECTRIC COMPANY with first order. 
663 N. Wells St., Chicago, Ul., Dept. 407 | A and N SUPPLY CO. 


F R E E | 4784 LESTER ST. ween be 
— Se A ale Large Manufacturer Will Pay 


Cash or Royalty for New Items 


| 
ee =~ | Here is your chance to cash in on your inventions for new 
EE | products made of metal. These can include machine parts, 
City State new equipment, or production parts. Write fully, giving de- 
J scriptions, send sketches if needed—tell us your price. We will 
arrange meeting if interested—or return your material. Write 
M.M.C., 11th Floor, 353 Fourth Ave., New York 10, New York. 





Gentlemen: Send me F ree Sample ond IMustrated Booklet. 
Name 
| eee 
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THE GREAT FIELD OF OPPORTUNITY 


PLASTICS ENGINEERS AND TECHNICIANS NEEDED 
IN NOT ONE BUT MANY CLASSES OF INDUSTRY 


@ Leaders in science and industry have long been saying, “Keep your eye on Plastics.” 
But now the time for action has arrived. The future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products. 
THIS IS YOUR Today there’s a big need in vital war production for those who 
are trained in Plastics. From one to a hundred articles made 
BIG CHANCE of Plastics must be supplied for every man in our fighting 
forces. Start training now in Plastics Engineering, in spare 
time in your own home. Fit yourself for a responsible, well-paid position. Help 
to win Victory. And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 
There is scarcely an industry in which these so-called “miracle materials” will not 


play an important part. After the war many old materials, methods and skills will 
be replaced. Acquire the all-important “know how.” Be in a position to step into 


one of the key jobs. 
greater security for your future in a vocation that looms large 


YOU CAN LEARN 
WHILE YOU EARN 
on the horizon of the new industrial era. Hours you might 


otherwise waste can put you well on your way toward lasting success. 


Turn at least part of your leisure time into money. Qualify at 
home for a larger income in an interesting career. Build 


It’s easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about the school that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon. Send today. The 


sooner you take this easy 
OME - STUDY TRAINING SINCE 1897 


step, the sooner you will 
eee eee 


reach your goal and reap the 
FA Take This First Easy Step 


rich rewards. 
AMERICAN SCHOOL OFFERS 
CHECK, CLIP AND MAIL COUPON NOW 
AMERICAN SCHOOL, Dept. 6-846, Drexel at 58th, Chicago 37, II. 


COMPLETE TRAINING SERVICE 
IN MANY SUBJECTS 

Without obligation, Please send FREE and postpaid, bulletin and details ; 

of the Subjects checked. 


You who have not completed high 
school or have misied vocational train- 


ing in college, and who cannot spare 
time to go away to school, can complete 
your education in your choice of many 
subjects. Several of these are listed in 
the coupon at right. Check the subject 
in which you are interested, fill in your 
name and address, clip and mail the 
coupon today. 


AMERICAN SCHOOL 


PRACTICAL, EFFECTIVE 


OPLASTICS ENG’R 
ORefrigeration 
OArchitecture 

and Building 
OPractical Plumbing 
OCiAutomotive 

Engineering 
DAviation Drafting 
OAviation 
OBusiness 

Management 


Address 


f Dept. 6-846, Drexel at 58th Street, Chicagos7 Fe cuy... 


NOVEMBER, 


1943 


DAccounting and 
C.P.A,. 


OCost Accounting 

for Manufacturing 
OBookkeeping 
OPrivate Secretary 
ODiesel Engineering 
OSurveying & Topo- 

Grapttces Drafting 
OSheet Metal 

Pattern Drafting 
CElectrical Engineering 


Buy War Savings Bonds and Stamps regularly. 


ODrafting and Design 
for Men and Women 


ORadio 

OHigh Schoot 

DAir Conditioning 

oe ecg eee y | 

OMechanical Eng. 

OShop Management 

OTool Making 

OBetter Foremanship 

CMachine Shop 
Operations 


Occupation 

















HERE IS YOUR SUCCESS CHANCE 





Be An ARTIST! 


RADIO-ELECTRONIC ype 


Use Your Spare Time to Prepare 


TECHNIC. AN Se an © For a Profitable Art Career 
| ‘ A = s Sntereating and pleasant to study Art the 
COMM I ART, DE- 


A ERCIAL 

SIGNING, CARTOONING all in ONE com 

plete course. No previous Art experience 
necessary—hundreds have profited by our pra 

tical home study method since 1914. Write 
today for information in FREE BOOK Art 
for Pleasure & Profit tells all about our 
course, service-—-and commercial opportunities 
for you in Art. State age 


WASHINGTON SCHOOL OF ART 


Studio pg he 1 1115-15th St., N. W., 
shington 5, _o. Cc 








TOLL eee 


SPRAYBERRY TRAINS you qu CKLY Courses in Aeronautical, Chemical, Civil, Electri- 
eal, Mechanical, and Radio Engineering. One-year 
courses in Radio and Drafting. Approved by C.A.A 
FOR WAR AND PEACETIME WORK Prep courses without added cost. Low tuition. Large 
industriai center. Opportunity to earn part living 
a_i Enter December, March, June, Septem- 
oer c 
You Learn in Easy Step-By-Step Stages 13 . “Washington Bivd., Ft. Wayne, Ind. 
No Previous Experience Needed es . 
- . . acl ail a, Sel It’ STUDY AT HOME for PERSONAL SUCCESS and 
yffer I make you here is the opportunity oe ifetime s | LARGER EARNINGS. 31 years expert instruction 
t ready for a wonderful future in the | —over 106.000 students enrolled. LL.B. Degree 
yf Re i, lectranics INCL DING Radio, awarded. All texts furnished. Easy payments. Send 
on, and Industria] Electronics. Be for FREE BOOK — ‘‘Law and Executive Guidance’’. 
Aside from future considerations 
AMERICAN EXTENSION SCHOOL OF LAW 


e 
th IMMEDIAT rE possibilities in Radio during war 
re trem endo Best all. it’s easy for the beginner Dept. 35-S 8 East Huron St., Chicago, II. 


ee eee ae MONEY IN RABBITS-CAVIES 


Prepares You For A Business WE BU and put you in touch with other markets 
of Your Own Catalog and copy of magazine 10c. Or send 


2he for Book Catalog and Price List and 3mo.'s Subscrip 
. . « of Good Radio Jobs, Civilian or Military tion to the AMERICAN SMALL STOCK FARMER. 
E + ay Ney course is short, intensive, and interesting. It starts } _GUTOOOR ENTERPRISE CO. _ GVS5. PEARL RIVER. | 
besi nning of Radio. ¥ n't get lost. It gets the 
vaitous sheet S acros h ar> simple way that you 


n i 
té nd and remember ma i y for you to learn Radio 
ir nd Installation Work y practical, proved, 
te "method teach you h © install and repair 
Equipment, and give you the bros fundamental! prin- 
necessary as branch of 


ba kground no matter what 


n. Soon you'll be qualified for a 

) m a a you en Fthe FOR THE GENTLEMAN 
war work OR, if you enter the 

r Marines, my training will help 


A wavy 

you wi n “hi gher rating and better pay. Let me . : 

prove what Sprayberry training can do for you ae pone ed a 
or easure. 7) 


JUST OFF THE PRESS! PLAYBOY'S HAND- 
“How to Test and Repair gg phe ae 

ful, sly collection of 

Radio Sets Without American Humor at its 


YOURS aaa THESE Meters” —l) best. Ra, a man's book 


us hunting is a 
Developed in the Spray- just n & 


T Ww 0 VA L UAB LE berry Laboratory, this in man’s sport. tanging 
| structive volume tells ot from the sublime to the 
: about an amazingly sim- : ridiculous, it features 


— yet efficient method . y such exhilirating curi- 


or Radio trouble-shoot- . 
ing and repair without osa as:— 
use of regular equipment Just A Freudy-Cat, by 
made scarce due to war. Send Jack Hanley; Mythology 
for this FREE book now while from ‘‘The Bachelor Life’’, by George Jean Nathan: 
supply lasts and along Advice To A Young Man On The Choice Of a 
Maiden, by Benjamin Franklin; Mr. Preble Gets 
> my Madio-Miectr - Rid Of His Wife, by James Thurber; The Greeks 
Ay fy, ~ — ree Had A Yen For It, by Gilbert Seldes; The 99- 
a a Poem Bes en 44/100% Puritans, by Duncan Underhill; For Wom- 
gray H en Only. by Marjorie Daw; Stag Lines, by Wm. Al- 
MAIL COUPON } lan Brooks; A Trip To Hollywood, by Frank Sulli- 
a van; The Art Of Persuasion, by Stephen ~~ 
epnavecnny ACADEMY OF RADIO Se articles, cartoons, stories, gags an 
fF. L. Sorayberry, President ) se! 
Sas: “1. University Place, N. W., Washington, (9) D. C. Do not deny yourself the enjoyment of these 
Please rush my FREE copies of ‘HOW to TEST and RE frivolities. The price is only $1.00 the pleasure a 
PAIR RADIO SETS W thout METERS and HOW to thousandfold Mail the coupon now 
MAKE MONEY in RADIO Se eee eee eee eae Be ee ee ee ee ee ee eee 
vame g KNICKERBOCKER PUB. CO. 
g '20 Greenwich St., Dept. 0-224, New York 6, N. Y. 
' Send me a copy of “THE PLAYBOY'S HANDBOOK,”’ It's 
' guaranteed to be a riot of fun-—or my money back 
I 
' 
' 
' 


Address 
t State 
\ 


am enclosing $1.00 ( Send C.O.D. plus postage 


feeeceseseseses9 


eee a a 
Name City 
Address State 


Buy Wer Savings Bonds and Stemps regularly. hoaasananaseaneeensoneonsenaennad 





Do you want action zow—in a vital, growing war-time industry . . . helping 
to turn out fighting planes and jeeps and bombs and tanks? There's a big de- 
mand for men and women plastics technicians to fill important war industry 
positions ... and if you start your training now—at home—you may qualify 
for a place in this vital part of the war program. 


LOOK TO THE FUTURE 


Even more important is the question—what will you do when the war is over? Will 
you be among those fighting for jobs that may no longer exist? Or will you be well on 
your way to a permanently profitable career, or established in your own business, with 
plastics 

Build your personal post-war plans on a sound knowledge of plastics. This country is 
already in the Plastics Era. The future of the plastics industry is so rich that some pre 
dictions seem exaggerated and fantastic but the fact remains that plastics have proven 
themselves and are vital ih the production of airplanes, autos, furniture, radios, trains, 
clothing, electrical appliances and equipment, machinery, tools, and hundreds of other 


products 


CHOOSE YOUR FIELD...Enter it thru PLASTICS 


You should be able co see for yourself what plastics will mean in virtually every field 
y 
the possibilities that will be available to those trained in plastics. Now is the time to 
prepare for your chosen field, as a plastics technician 
ron, * 


y sent me LEARN AT HOME 

yed your >all Make your increased hours at home pay you dividends. You can easily fit into your 
and peed spare time your training for a career in plastics. You won't need to lose one minute 
— from your present work... simply devote a few hours each week to enjoyable home 
and f le study, like thousands of other men and women are doing who are helping their coun- 
expen “il try while helping themselves. The Plastics Institute course is an easy, practical tested 
peca we method which will help fit you for this promising and interesting field and if you 
are now working with plastics, it equips you for advancement. During the entire course 
your training is supervised by men well known in the plastics industry, in which they 


examinat 
e otf graduat 


at 
be rs yo 


son binde 
Y 
1 have re ally -_ «- 
: stu * 
irs oO 
ent cov er 
re ndly help and coof ee 
ene 
pn have give? me, 
es ime ynd money 
1 


>t 
the ining has 


on my tf 
thwhile RFP. 


wor 


have been recognized as authorities for years. 


TIME IS PRICELESS—ACT NOW! 
Find out how the Plastics Institute can help YOU. Mail the coupon for your copy of 
the large FREE, illustrated booklet, the “World of Plastics.” It is crammed with valu- 
able information about plastics, tells about the new plastic airplanes and other uses for 
this revolutionary new material as well as about the oppor- 
tunities for YOU in plastics. Decide NOW to let plastics point 
the way to YOUR success . . . send the coupon TODAY. 








AMERICA’S ORIGINAL 
INDUSTRIES TECHMICAL INSTITUTE ES Onna 


1220-D Chanin Bldg. 626-D LaSalle-Wacker Bldg. 194 So. Alvarado St. 
New York Chicago Los Angeles 


Plastics Industries Technical Institute 

626-D La Salle-Wacker Bidg., Chicago 

Gentlemen: Please send me the book let “World of Plastics’ and information 
on your training program. I understand there is absolutely no obligation. 


Name ‘ Age 


Street 


— > 
GET FULL DETAILS no™ aa Dept. 11} 
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Lain in Mia! 


This is the day of unequalled oppor- 
tunity in aviation, IF you have the right kind of 
training. You can get such training in beautiful 
Miami and build a career in one of the world’s 
fastest growing industries. Choose the branch 
of aviation in which you want to make your 
success. Embry-Riddle can train you for an 
important, big-pay job in that branch. Check, 
hil in and mail coupon AT ONCE for 24-page 
booklet of valuable information. Don't delay. 


ddle 


School of Aviation 
MIAMI 30, FLORIDA 


Enrollments, Dept. 9 


1 about aviation 


Please send me in 


1g at Embry-Riddle 


Aircraft Mechanic 


Instrument Technician 
©) Link Instructor 


Radio Communications 
Drafting and Design 
Aucratt Engine Mechanic 
Check here for details of ALL available courses 


Name 


Address 





| earn Protitable Protession 
O days at Home 


in the 
ge run as high as $40 to 
to open thelr own 


THE COLLEGE OF SWEDISH MASSAGE 
100 E.Ohioc St. ,.Dept.870,Chicago 11 


STUDY ATHOME | 


A Chartered Educational Institution 
‘ ERING: Electrical, Civil echanical, Drafting. 
7 4 a noo Aer pnautic ot. Radio. Structural, Mining, In- 
cs r Pe Marine Chemical 
; ARTS AND. rts) NCES: Phile sophy 
h Me _~ al Juriepri ade :f 
s 





Letters; 
Physics; 


Education; 
Sociology: 





c hemistry Ge ” Law Business an 
Commer rs ‘Ma cs: Agriculture 
McKintey- "Roos velt Incorporated, 4610- ac. Sheridan Road. Chicago, 40 





Now you can own these 
“Western Union’ Electric 
'T You 
Veuzeast =f Tetal' cae contining Seating hes 
Wire er and battery compartment 
tT FLASHES! ¢ o ete instructions 
SS y As used in Night ——M t “ode Used by 
Signalling tienal Code’’ 
ay CLICKS! | telegraph blanks 
As Used in 

Telegraphic, 


RADIO WAREHOUSE MARK 


« unit in 


RADIO TELEGRAPH « vccewinc 


get TWO receiving and sending outfits, 


—both outfits at the one low price of & 
Operator's 


Morse Code used by the Army, 
for home learning or for sending messages 

diate delivery 

362 Wooster Ave.,. 
Akron, Ohio 


reoms or buildings. TImme 


a world of sound 
through a MAICO 


HEAR 


Small, light ond easy to wear, yet enables 
hord of hearing person to corry on norma! 
conversation at 20 feet—to hear even o whis 
per with loud noises cushioned 

Send name of relative, friend or your own 
nome for a new experience in hearing. No 
obligation. Address Maico Co., Inc., Dept. 50-K, 
2632 Nicollet Avenue, Minneopolis. 


A product of the Maico Company which 
provides 90 
heoring test equipment. Choice of ser 


MAICO 
Vacuum Tube 
Hearing Aid 


of America’s precision 


physicians, hospitals, universities, clin- 
U. S. Army and Navy 


ics, airlines 


ING, Broadcasting. Serv- 
icing, Electronics, Aviation, Marine 
& Police Radio taught thoroughly. 
48 weeks’ Engineering course equiv- 


alent to 3 years’ college radio work. School established 1874; 
all expenses low. Co-educational. Catalog free. 


Dodge Institute. Dept. 503 Valparaiso, Ind. 


MAKE Sell ILLUSTRATED COMIC BOOKLETS for adults (vest pocket 
size) and other novelties 10 different sample booklets sent 

}A2 $2. 7-M tor 50c or 25 assorted for $1 or 100 assorted for $2. Shipped 
1 10) | & & prepaid. Wholesale novelty price list sent with order only 
FAST Wo C. 0. D. orders. Send Cash, Stamps or Money Order 
GRAYKO, Dept. 21 Box 520, G.P.0., New York 


MORE DRAFTSMEN NEEDED in al! man- 

ufacturing and building lines—$ $5 

week anc Learn quickly at home 

time. Selective +. - oyment Service. 

NOW for al Bulletin. No obligation. 
American School 

Dept. 00846, os & S8th, Chicago 37 


REFRIGERATIO! Y MECHANICS SPARE TIME COURSE 


Learn at home—how to start 

your own repair shop on little 

capital. No previous experience needed. Common school educat ion 
sufficient Splendid opportunity for older men. Prepare now ‘ 


ifter the war. FREE illustrated booklet. 


MECHANICS TRAINING Dept. PS-8, 4701 W. Pico, Los Ange'es 6, Calif. 
MEC 


To make Crowns, Plates, Bridgework, etc., for De 
tists. — yw way to learn mechanical “dentis 


Toots | Ss AND. MATH 
Low tuition. Eas BOOK po out 
thie money mak ne profession that is not affected 








— 


McCARRIE ‘SCHOOL OF MECHANICAL DENTISTRY 
Dept. 820 Phi 
FOR 


JOKE BOOKS 5381s 


The hing they like. You will be both 
a Party with 4 f 
‘Deoks 
and 





TREASURE NOVELTY co. 
72-Sth Ave., Bo Bast, 1411, N. Y. 11, N. Y. 


WANT a permanent busi- 
ness profession of your 
own? Then become a foot 
correctionist. Earnings of 
men and women in this 
greatly needed profession 
run as high as $50.-$100. weekly ones o 1. few weeks home training 
—not medical or chiropody—easy terms, no further capital 
needed, no goods to buy. 47th year. Writs for free booklet. 


| Stephenson System of Foot Correction, 62 Back Bay, 


SETS, 





each in a compact 
Flasher Bulb, Click 


© commhots ly wired for se nding and 


You alse 
Manual including 
‘Aids in Learning In- 
Also Western Union 


unusual chance to prepare for the 


Navy and Ma- 


Order today! 


Tear out this od, write name and address m margin, mail $3.95 and we will send outfits at once POST PAID. Or order C.0.D. pay postman for outfits plus postage 





Out of the War is emerging the Age of 
Electronics, with immediate opportunity for 
you to enter America’s new Industry 


Radionics is a general term embracing 
Industrial Electronics, Television and Radio. 
Electronics for harnessing the forces of Industry, 
Television to bring the world’s sights into the 
home, Radio with revolutionary improvements 
these are developments that constitute a tremen- 
dous field. You can project yourself into this 
mighty field. You can become part of it. You can 
earn good pay as a Radionics Expert, with inde- 
pendence insured during and after the war. When 
the war ends, Radionics will boom even faster than 
now. But you can’t successfully enter this field 
unless you have TRAINING. Let's speak plainly. 
You have the desire and you realize the tremendous 
future of Radionics. But you lack ae. So 
here's the way to get into Radionics. Have National 
Schools train you right in your home. National is 
always in the lead. As industry advances, National 
offers training to fit. This was never more true than 


NATIONAL SCHOOLS o/ 201 Angeles 
presents HOME TRAINING in rapionics 





TRAIN TO 
SERVE AS 


Radio Servicemen 
ing the 
Electronics Engineer 
Studio Technician while 
Television Expert 
Machine Control 
Engineer 
Communications & 
Sound Engineer 


sooner you graduate 


learning 


regardless of 
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TRAINING IS ee 2 YOU. 

some new development in Radionics takes place. 

MEN OF ALL AGES National’s instructors are always on the alert to a NATIONAL SCHOOLS, DEPT. PS-11 

study each new invention and weigh its + . ? 

tages. The Course reflects this up-to-the-minute 

checking so that you as a student get the latest § 

first. The more time you can devote to this train- 

The Course is 1 

geared to your needs. You keep your present job a 

Many students, soon 

ing, earn extra pay by servicing neighbors’ } 

Sets and working in established Radio Shops 

tudents are men who have already 1 

Radio and want to improve their abilities by obtaining 

thorough training in the entire field of Radionics. So, 
your age or experience you can increase icity 

your pay and insure your future by enrolling 


devoted years to 


How you can qualify as a Technician 
in the fascinating field of RADIONICS— 
including Electronics, Television & Radio 


today. National's training covers all phases of Re .- 
onics, You learn by following fascinating lesson assign- 
ments, based on practical shop-laboratory methods. 
Instructors give you the same fundamental training 
that you would receive if you were actuaily in the school. 
It's an amazing extension of resident school training. 


TESTED HOME TRAINING 
BY PROVED SHOP-FIELD METHOD 


For more than 38 years National Schools has trained 
thousands of men. Many graduates hold top positions in 
hundreds of leading industries. Unlike ordinary corre- 
spondent courses, National's Radionics Course is based 
on shop-practice, shop-tested, shop-routine training, 
adapted to Home Study. Replacing dry text books, fasci- 
nating Lesson and Experimental Assignments are pro- 
vided. Instructors counsel with you. After the first few 
Lessons, you are qualified to repair Home Radio Sets. 
Soon you master Communications and Sound Systems. 
Before you realize it you have practical knowledge of the 
workings” of countless Electronics Controls and how 
Electronics is applied to Industry. When you graduate 
you are qualified to accept a job that should pay sub 
stantially more than you are now earning. This is a real 
opportunity for you. 

New opportunity Book, all about Radi- 

onics, and FREE lesson mailed without 

obligation. 


ESTABLISHED 1905 


44 
daa 
Mail This Coupon wae 


evers aay q FREE RADIONICS BOOK & LESSON } 


(Paste ona 


advan- 
penny postal) § 


4000 SOUTH FIGUEROA, 

LOS ANGELES 34, CALIFORNIA 
Send Radionics Book, Lesson and full details, post- 1 

paid without obligation. 


after enroll 
Radio 
Many 


OE 
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Buy Wor Savings Bonds and Stamps regularly. 31 





MORE JOBS for MACHINISTS 
and bigger pay for men who know their work 


This big home-study and reference course gives you the 
practical facts on machines and methods you need to ad- 
vance tn machine shop work. Take advantage of the other 
man’s experience as found in books, to solve your prob- 
lems, increase your efficiency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


6 volumes—2368 pages—2516 illustrations 

(A combined home-study course and reference library) 

This library of machine shop practice was written for practical 

men. It gives you the best methods for every kind of machine shop 

work. It fully explains lathes, drills, and other machine tools and 

their operation, automatic screw machines, speeds and feeds, gear 

design and production, jigs and fixtures, punch and die work, 

metal surfacing, etc., etc. Plainly written—completely illustrated 

the best kind of help to the machine shop man who wants to 
advance himself 

No money down—special price—easy payments. 
—_ ee ee ee 


EXAMINATION COUPON 





- 
| McGRAW-HILL BOOK CO., 330 W. 42nd St., N. Y. C. 18 
Send me for ys’ examination the American Machinists 
wa f will 4 $1.50 in 10 days and 
. 5 § paid. If not wanted | 
I return th (To Insure prompt shipment 
write plainty ane nit ~y a ' ‘lines. ’ | 
Name 

| Home Address 

City and State 

Position 

Name of Company . . PSM-11-43 


@ AUDELS HANDY BOOK OF ELECTRICITY 


rs, Electriciar 


$A HANDY = * Foeincers, 
SIE 


>» underst ble au 
ority and 3 a : handy b Iper 
that answers your qu sestions, 
@ INSIDE TRADE 
INFORMATION ON 
The Rules and Laws of Electric- 
ance of Machinery~ 
1D. C. Motors Arma 
ng and Repai om 
n oooBion se Lighting ~ 
wer Wirir g~Cal a? ing~ 
Meters~Batteries~Tr rmers 


nes « 


SOPRES To en ne eel ale 
2600 ILLUS. f I the FREE COUPON ‘below. 


vege. AUGE 1 co., De d West ane Street, New York 
ease 


Aw Handy ok Loe euagte ‘al - ec- 





tricity’’ for  b-y exer 
ro Sl in 7 days, then $1 snenth y until $41 5 paid. Otherwise 
Whi returt t 


Nase 





“~. 


Addres 
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READ FOR 
PROFIT! 


Buy Wer Savings Bonds and Stamps regularly. 
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Do You Make 
Mistakes in English? 


VERY time you speak or write you show just what you are Mis- 
takes in English reveal you as a person who lacks education and 

refinement Lack of language power prevents you 

from presenting your thoughts in the strongest poss! 

ble way No matter what you do. real command of 

English will help you to your goal Stop making 

mistakes in spelling ‘a Pronunciation. In 

crease your vocabulary 


WONDERFUL INVENTION 


Only 15 minutes a day with Sherwin Cody's new in 
vention—and you can actually SEE your English im 
prove. It teaches by HABIT makes it easier to do the 
RIGHT way Wonderful self-correcting lessons include 
spelling, punctuation, grammar and expression. 


FREE 500K ON ENGLISH ,,,'2°*,.0! s2o-¢e 

power may easily be 
costing you thousands of dollars every year. See what 
Mr. Cody can do for you; it costs nothing to find out. Mail a postal 
ecard or letter this very minute for free book ‘How You Can Master 
Good English in 15 Minutes a Day.'’ It prove a revelation to 

WRITE NOW. Address: 

Sherwin Cody School of English, 1811 Searte Bidg., Rochester 4,N.Y 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 31 years expert instruction 
over 106,000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Se 
for FREE. BOOK — ‘‘Law and Executive Guidance’’ 


— ree SCHOOL OF LAW 
35-S S East Huron St., Chicago, m. 


REFRIGERATION 


Repair and improve all refrigerators. New manual tells how. Charts and 
pictures to help you. Price only $1.00, postpaid. Money back guaran- 
tee. Supreme _Publications, 328 S. Jefferson St., Chicago, Illinots 


‘Awaken Your Hidden Powers! 


You are a sleeping | giant. learn how to release 
your unused fo Now "ready practical 
ing-course in quenmten psychology. Teaches you 
self-mastery influencing others, getting ahead 
ete. Written by M psychologists. Low price. Satis 
faction guaranteed. FREE DETAILS, write today! 
Nelson Co S. Wabash Ave., Dept. 603, Chicago 





Piles—Fistula Facts 


122-Page Book—Sent FREE 


Do you suffer torture and broken health of 
neglected Piles, Fistula, or related rectal and colon 
ailments? Write today for 122-page FREE Book. 
Learn facts. The McCleary Clinic, 1171 Elms Blvd., 
Excelsior Springs, Mo. 





pa in, 





ting-Size PIN-UPS 
i dere in Tru-Life Colors 


4 BEAUTIFUL GIRLS 
irl » The Boudoir Girl 
° The ae The Sunshine Girl 


GET ALL 4 OF THESE 





DIRECT FROM THE ARTIST 


Masterpieces from the palette of George Petty . four 
different girls with the alluring, shapely figures that Petty 
faith fully portrayed in rich colors by 
er hy on heavy papes . . . large (1 x I's ft. in 
aize y to frame or pin up - ah ed to reach 
you fresh and untolded (spec tal packing used for overseas 
orders). N obtainabie nowhere else . . . your money 
back if you are not delighted . all four pictures for only 
2.00 for the set, postpaid 
» supply limited, order 
today from— 
GEORGE PETTY 
1224 Mound Avenue 
Racine, Wisconsin 


GEORGE PETTY 
1224 Mound Ave., Racine, Wis. 
) Money Order — Check 


has made famous. . 


iat 


TI enclose $2 Cash for which 


please send to the address below 1 set of 4 Petty Girls 
Name ion 


l 
| 
Address — . —_ — . 


! 
l 
| 
| 
eo ce ccmemnanamin Sf 








YOU BUILD 
AND OPERATE 
THIS 5-TUBE RADIO RECEIVER 


.. and SCORES of other fascinating projects at home, 
such as a SHORT WAVE RECEIVER, an ELECTRIC 
EYE CONTROL, an AVIATION BAND 
RECEIVER, etc. DeForest's handy “Block 
System" enables you quickly, easily to re- 
arrange your parts. Work out 133 practical 
experiments. Get valuable Radio experience 
Mail coupon for complete details. FREE! 


DEFOREST’S TRAINING, INC. 


2535-41 N. os Avenve, Chicago 14, U.S.A. 


EXPERIENCE GUIDE YOU 


PUT 
YOURSELF 
IN THIS 
PICTURE 


ADIO LESSON! 
FACTS ABOUT 


| RADIO KITS 
OME MOVIES 


ain you quickly for a 


¢ sor-RADIO 


and ELECTRONICS 


You be the judge! See for yourself how we help 
you build a future in one of America’s most ex- 
citing, promising opportunity fields—RADIO 
and ELECTRONICS How quickly, thoroughly 
you learn Radio at home—the interesting, practical 
DeFOREST’S way . How DeForest's provides 
you with THREE major home training advan- 
tages to SPEED you toward a good job in the 
great RADIO INDUSTRY How we can help 
you to a better income in this Billion Dollar field 
with its most promising postwar future in F.M. 
Radio, Sound Movies, Peace-time Radar and 
other potential wonders of the ‘‘ELECTRONIC 
AGI Send for Our big, free book, ““VICTORY 
FOR YOL plus a FREE SAMPLE RADIO 
LESSON—TODAY 


YOU STUDY WITH THIS 16 MM MOTION 
PICTURE PROJECTOR 


DeForest's Training provides 
you with (1) modern, loose-leaf 
assignments prepared under 
the supervision of DR. LEE 
DeFOREST; (2) the use ofa 
genuine DeVRY projector and 
instructive, movie films to help 
you get a vivid understanding 
of Radio's fundamentals; (3) 
the use of standard RADIO 
ASSEMBLIES and PARTS to 
provide valuable “LEARN 
BY DOING” experience. 


Or. Herman A Deviry— 
often called “Fatber of Vis- 
wel Education”—leunded , 
DeFORESTS TRAINING (1, 


Name 
Ad jress 
regularly. 


NOVEMBER, Buy War Savings Bonds and Stamps 





SUPER 
STRENGTH 


THROUGH THESE 


EASY STEPS 


ADD INCHES 
TO YOUR BACK, 
CHEST, BICEPS 


Here is your 
chance to develop 
a body packed with 
rock ribbed man- 
muscle, surging 
with vibrant, dy- 
namic power e- 
a body that men 
and women must 
admire. Just these 
four easy steps 
practised only a 
few minutes a day 
will help build 
inches of power 
packed muscle on 
your frame de 
velop crushing 
biceps husky 
forearms super 
strength back 
chest stomach 
and leg 

make a 

of you 


MAN 


SUPER POWER 
CRUSHER GRIP 
“Moulder of MEN” 


WITH YOUR ORDERS 
SUPER POWER 
HAND GRIPS 


ful hig ension 








STRONG 
: 


1 amazingly short time, WE 
LL GIVE YOU DOUBLE YOUR 
MONEY BACK 


SEND NO MONEY 


When postman d 

and iree 

$1.98 plus 
postage. I ‘ mplor ne is champik 
do. Rush 

MUSCLE POWER CO., Dept. 6211 

P. ©. Box No. 1, Station X, 


New York 54, N. Y 








‘rusher Grit 
pay him only 


(SPECIAL) 


please send n 


Buy Wer Savings Bonds and Stamps regularly. 


OSWALD RABBIT Are ALWAYS Funny: 
&. 


Screen several OSWALD RABBIT ani 
mated Cartoons next time you enter 
tain family and friends. Packed wit! 
laughable escapades Show also an 
AVIATION feature for added thrills! 
OSWALD FEATURES 

Doctor Oswald 

Sniffs and Sniffles 

The Fairyland Express 

Adventures Dreamland 

Sheep 

> in 50 ft. SMM at $1.25 

16MM at $2.50 


Cartoon and Aviation HOME MOVIES are the popular 
and ideal streamiined’’ type of entertainment to- 
day! Stage a HOME MOVIE show often! 


Get at Your Deaters. Write for Catalog and Prices to: 


HOLLYWOOD FILM ENTERPRISES, INC. 
6060 Sunset Bivd., Dept. 116, Hollywood 28, Calif. 


cy ¥ T Ty r s 7 
ITS FUN TO MAKE THINGS— 
and easy, too, with the Guildcrafter’s Home Study Course 
in Arts and Crafts. Practical suggestions for hobbies, toy 
and nursery decoration, party favors and prizes, greeting 
cards, etc. Easy-to-follow directions, attractive suggested 
designs. It's a complete home study course for individuals 
or groups in handy, notebook form. Complete course, $6.00. 


The American Crayon Company 
239-339 Hayes Avenue Sandusky, Ohio 


This new 128-page book, “‘Stammering, 
Its Cause and Correction,”’ describes the 
Bogue Unit Method for scientific correc- 
tion of stammering and stuttering suc- 
cessful for 42 years. Fre -no obligation, 
Benjamin N. Bogue, Dept. 1855, Cirele 
Tower, Indianapolis, Ind. 


Class Pind and Kings fn 
Artistic pins, rings and emblems. 
Finest quality. Reasonable prices 
from 55c up. Write today. Dept. 0, 
Metal Arts Co., Rochester 











a ENJOY 


« 


weet Nes, 


DAHEAD OF THE CROWD/ 


ROCKET YOUR AMBITIONS into reality Get 
x things you want: banish Fear, solve problems 
* iv @ = quickly! Fascinating methods and experiments 
- os Write for startling FREE booklet and 
HARMONY Or send $1 for 5 amazing 
Success Atlantean 


boas -s 


convincing t 
lessons and GREAT KEY THOUGHT 
Guild, Box 582 GB, Harrisburg, Pa. 


TT 
The Dennison Handy Helper Says: 


“PLAN TO BUY U.S. WAR BONDS 
AND STAMPS REGULARLY 
.-. AND STICK TO IT” 
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HELLO, SON. COME IN, DAD. 
SPENDING THE | WAS JUST 
EVENING AT YOUR}\| READING THIS 
WORK-BENCH AS AD OF THE 

USUAL? NORTHWESTERN 

SCHOOL OF TAXIDERMY. 

{T SAYS THAT MOUNTING BIRDS 

AND ANIMALS IS A GREAT HOBBY 
FOR THE MAN WITH A WORK- 





WELL, SON, | DO KNOW 
THAT THAT SCHOOL WAS 
TEACHING TAXIDERMY WHEN 
| WAS YOUR AGE—THIRTY 
YEARS AGO. | OFTEN WANT 
ED TO LEARN IT MYSELF. 


"S\F AT'S AS INTERESTING ¥ 
AS IT SOUNDS, I'M AT 
LEAST GOING TO INVESTI- 
GATE. AND | COULD SURE 
USE SOME EXTRA MONEY 
RIGHT NOW—ALICE WANTS 

NEW DRESS AND 

''D LIKE A NEW 

e 


NOT SO BAD FOR 
A BEGINNER. THERE'S 
A LAMP THAT WILL LOOK 
DANDY IN MY DEN. 
A GUESS I'LL ASK DAD 
TO DROP OVER 


ad 

















WHY BOB, YOU 

CERTAINLY DID 

TAKE UP TAXIDERMY 
IN EARNEST, DIDN'T 
you? 


1 SURE DID. I'VE 
MADE AND SOLD A 
BUNCH OF BOOK-ENDS, 
MIRRORS AND $O ON 
TO HUNTERS FOR 
THEIR DENS. AND FUN? 
SAY DAD, TAXIODERMY'S 
THE 

im THE WORLD! 





tar SQUIRREL BOXING 
GROUP IS ONE | MADE 
FOR GREEN'S SPORTING 
GOODS STORE FOR A WIN- 
DOW DISPLAY. $O FAR 
THIS MONTH I'VE BOUGHT 
THOSE THINGS | WANTED, 
AND MADE MY WORK-BENCH 
PAY ME AN EXTRA $ 
JUST FROM TAXIDERMY. 














Be a Taxidermist. 


Fun—f ascination—Profits 


All Secrets Revealed. Learn at Home 


Save Your Hunting Trophies 


Mount (stuff) expertly your valuable game-birds, 
animals, fish, game- ds. Preserve them just 
like Mife. That is Taxidermy. Learn at home by 
mail. Decorate home and den with nature's art. 
Make undreamed-of profits in spare time, in 
your shop. You can. Will you? Win fame as a 
taxidermist. Investigate. Mail coupon NOW. 


FUN WITH A FEW LOADS 


Yes, WAR makes shot-gun shells scarce. But 
just a FEW shells obtains a FEW DUCKS, and 
wite TAXIDERMY, you will have the grandest 
hunting season EVER. Taxidermy is fine be- 
yond description for MEN AND BOYS. Be one 


of our 300,000 





Pictures is Free 











students. We invite YOUNG 
aa boys, youths. 
Eat your trophies and have them too’’ 


Mail Coupon 


Or a postcard will do. No obligation on your part. 
The beautiful Beek, with hundreds of entrancing 


Don't _miss your Only Chance to 


get this remarkable book Free and Pestpaid. Write 
today. State your Age. 


Northwestern School of Taxidermy 





3398 Courtney Bidg. 


Omaha, Neb. 


AND | NOT ONLY MOUNT 4 
TROPHIES FOR OTHER SPORTS- 


MEN, BUT MOUNT MY BEST 

ONES FOR THE DEN HERE. 

WHY DAD, | NOW GET TWICE 
AS MUCH FUN FROM MY HUNT- 

ING AS 1 USED TO. YOU WOULD 

Ne IF YOU LEARNED 

ania <= 

‘ IT SOUNDS 

GREAT, SON. 


LN 





Wild Game Not Needed 


Use common specimens; squirrels, rabbits, 
chicks, pets, ow! pigeons—even frogs. Make 
useful’ articles like those shown here. Mount 
them in human and humorous positions. This is 
craft and novelty taxidermy. It's fun—and 
profitable. All included in our unique lessons. 
it's marvelous. Write the schoo! this minute. 7" 
BIG PROFITS f5°Spece” tine 

in Spare Time 
Many students earn from $40 to $75 monthly 
in spare time. Some earn thousands of dollars 
each year. Sportsmen bring their trophies to be 
mounted. Besides you can sell your own 
Nevelty groups for homes, dens and for mer 
chants’ window display. 

LEARN TANNING 

The lessons teach tanning harness, 
sole, crome leather; also furs. Ex- 
pert methods. Very profitabie. 


igor cl 


Northwestern Schoo! of LL ong 0g 
3398 Courtney Bidg., Omahe, Ned. 
Gentlemen: Please send at once, your free 
48-page book on Taxidermy without any 
obligation on m Tell me how 

learn Screntifie Texidermy at home. 








METAL 


MFO PMATION 
ON LAYOUTS 


NOW READY! 
A practical, illustrated Encycio- 
pedia covering all phases of 
Sheet Metal Work including Pat- 
tern Cutting, Pattern Develop- 
ment, and Shop Procedure — 
Developed by experts for Sheet 
Metal Workers, Layout Men, 
Mechanics, and Students. 
1001 KEY FACTS AT 
YOUR FINGER ENDS 
10 Big Sections, 350 Layouts, 1600 iMust. 
FULLY INDEXED FOR READY 
REFERENCE in answering your 
layout problems, Easy to read 
and understand. Well printed in 
cleor type. Flexible covers. 


$ Compasre «PAY ONLY $1 AMO. 

Fe gee this assistance for yourself simply 
and mail order today. 

AUDFL, Publishers. 49 West 23rd_3 St.. | New York 

Mai. AUDELS SH METAL PATTERN LAYOUT © $4 on 7 Days 

Free Triat. WO . yA pet 31 in 7 days @ py by - +N T $4 is paid. 

Utherwise | will return @. 


NAME 


SIE 7 210" a7 


ADORESS. .. .. 
OCCUPATION 


REFERENCE. _ 


7 Days FREE TRIAL 


-Costs You Nothing to Examine 
Amazing New 3 Vol.set of 
REFERENCE BOOKS on 


Lit 


or“OLD TIMERS” 


on do you want to learn about 
Electricity, Radio and Elec- 
tronics? Would you like to have 
this knowledge at your finger tips 
Then you need the 3-vol. COYNE 
REFERENCE ENCYCLOPEDIA 
2000 illustrations — over 2000 
subjects all plainly indexed. It 
can add money to your pay 
check. You can be the au- 
thority. Doesn't cost you 
a cent to see and examine 
icin your own home for 
7 days. 

Read the coupon below— 
"chen fill it in and send it to 
FREE with Set! me. I'll send you your set. 
Bie extra Coyne Then you decide if you 
Shep ee —- 5-8 ra rams. want to kee p it. Mail the 











dio hook year 
Techmecat Service by maw Coupon right WC 


from mn Coyne staff 
FREE TRIAL 1 
ier Raita eiaor® COUPON | 


0 12, Minois 
me the big 3- volume ¢ oyme Ejec ectrigel end Bate Meforence 
Enc yclopedia, postpaid, and 150 Shop Prints ~ 7 
wh pe rece! ving books, I'll A return them or send s 
until advertised price of $13.96 is paid. 








50 $3 a moo 





; NAME —_ 
§ ADDRESS 
‘.. 

cITy 
' 








§ OCCUPATION 
t if ore 
ssvdureailt 





Buy Wer Savings Bends and Stamps regularly. 





Now She Shops 
Cash And Carry’ 


Without Painful Backac 


Many sufferers relieve nagging backache quickly, once 
they discover that the real cause of their trouble may 
be tired kidneys. 

The kidneys are Nature’s chief way of taking the ex- 
cess acids and waste out of the blood. They help most 
people pass about 3 pints a day. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

Don’t wait! Ask your druggist for Doan’s Pills, used 
successfully by millions for over 40 years. They give hap- 
py relief and will help the 15 miles of kidney tubes flush 
out paisonous waste from m your t blood. , Get Doan’s Pills. 


High School Course 
Many Finish in 2 Years 


Go as rapidly as your time and abilities permit. Course 
equivalent to resident school work — prepares for college 
entrance exams. Standard H.S. texta su »plied. Diploma 

Credit for H. 3. subjects already completed. Single subjects if de 
sired High school educat 


Bulietin on request. No obligation 
American School, Dpt.H846, Drexel at S8th, Chicago37 


"ANYONE C4y 
THIS IF 


Print 27 x 36” shows how to find length 
of any rafter, find any — in degrees, frame 
any polygon 3 to 16 sides, read a Lay and brace tabies, 
octagon Scale, rafter tables and ma an Can _ be scat 
down for mode! work as a as rut Ey framing. Also chart 
changing pitches. to deg for use with Radial Saws. Send 
50c in coin or money lamps or checks. 
ASON & PARRISH ENGINEERS 
2105-8 WN. Burdick St. Dept. B _Kalamazoo, Michigan 


TRAIN 


Results GUARANTEED 


= ¢ balld, strengthen the vocal organs—not with singing les- 
one but by sound, scientifically correct silent and vocal ex 
clees and absolutely ga complete satisfaction with 
r csuits ) AL rit for aaa — REE. Sent to no one ander 17 


PERFECT VOICE INSTITUTE, “Studio 1368, 64 E. LakeSt., Chicago, II. 


JU iitsu 3 LESSONS] ()’ 


Investigate the course experts buy. Authentic, com- 
plete. 3 Sen ic today for 3 trial lessons, = details. 
School of JiU JITSU, Dpt-K, 5 W. 52 St., N. Y. 19 





Begin today wi rite now for our Free Book, *‘How 
te Become a G i Penman it contains specimens 
and tells how others learned to write in spare time 
Enclose Ie for y “x name beautifully written and 
a pen point suitable for shaded writing Write today 
vn er MBLYN SCHOOL OF PENMAN‘ Mie 
x439 miaee Bullding. Kansas City, Mo. 


WINDOW SIGN LETTERS 

For Store Fronts and Office Windows. Anyone can put 

them on. Free Samples. Libera! Offer to general agents. 

METALLIC LETTER CO., 441 N. Clark St., Chicago 
. + 


' 3 











ye ,. 
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THE PLASTEX Industry needs manufacturers on small 
scale and for ole. production of Lamp and Clock Stands 
Art Goods and Novelties in Plestes and Marbie imita- 
tion. Experience unnecessary c material makes reru 
lar 10c store sellers. Rubber fe +0 Lee for speed 
preduction. Small investment 

ig chain store orders now 

men have chance for real prosperity. Our Free 

set will Interest and benefit you 


PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Av.. Hew York 56, 4.1. 





Add a Language 
To Your Assets 


by LINGUAPHONE 


%& In War, in Peace, ability to speak another 
language is an asset which will tip the 
scales in your favor... open new oppor- 
tunities, earn promotion. 


ITALIAN POLISH 
SPANISH NORWEGIAN 
Speak PORTUGUESE FRENCH 
aor”) RUSSIAN GERMAN 
JAPANESE 


or any of 20 other languages 


Quickly, easily, correctly by 
LINGUAPHONE Ear-Eye METHOD 


This amazingly simple and delightful way to 
learn to speak any of 29 languages in your 
own home is the work of 150 of the foremost 
language teachers of famous universities. 

You merely LISTEN to the voice of native 
teachers. Your EYES follow the text and illus- 
trations ...and before you are aware you are 
repeating the questions and answers as natu 

| rally as speaking with a native. 

| Endorsed by educational authorities, Lingua 
Phone is used by Army, Navy, Flying, Signal, 
Medical Corps and other services; by 14,000 
schools, colleges and by more than one million 
home-study students. Do not confuse Lingua- 
phone Ear-Eye Method with any other. 


| Send for FREE book. Call for FREE Demonstration. 


LINGUAPHONE INSTITUTE 
58 RCA Bldg. + New York (20), N. Y. + Cl 7-0830 


LEAR _reanine,_C CARTOONING = 


- a creators of **Te 





‘wi mad dens — 


ones re Nera.” Ae OT “See me,’ gent ros 
x-9. '. and many others. Earn while le arning. Rush ‘Toc for Pie 
ture Chart (to test your abilitv.) and full details. (State age 
THE LANDON SCHOOL, 433! Nations! Budderg. Cleveland 14, Ohie 


YOUR OPPORTUNITY! 





TECHNICAL BOOKS of All Publishers for Free 


amination. Write today for Free copies of catalogues. 
5 New York 18. N.Y 


COMBINED WITH 


Practical Mechanies Simplitie tof 


NEW 2-in-1 reading course! Now you can learn the 

speedy, simplified system of calculation used by 

draftamen, engineers. accountants, ‘‘master minds"’ 

on the stage. Learn casy way to multiply 4 figures 

by 4 figures without using old-fashioned multipli 

cation; add lo ng columns of figures this ientame 
vd 


tisfacti in 
with your magic-like me 
Complete detaits ‘mailcoupon TODAY! 


eee eee ee 


WELSON CO. 321 5 Wetech m= t ed Chieage | 
Please send free details about ‘‘Short-Cut Mathemati 
es Practical Mechanics Simplified Se »obligation | 


Name 


» Address occes ! 


NOVEMBER, 1943 








WANTED 
1000 High School Seniors 


TO COME TO CALIFORNIA TO ENROLL 

IMMEDIATELY IN THE AERO TECH 

COMBINED AVIATION AND 4TH YEAR 
HIGH SCHOOL COURSE 


Make the most of the next twelve months by finishing 
your fourth year of high school at Aero Te ch where 
you can combine with it aircraft mechanics r engi 
neering studies. Even though you may be back in high 
school. if vou act now, you con still enroll in these 
courses 

GAIN A FULL YEAR OF AVIATION TRAINING 


| be doing far more for yourself and your coun 


last year in high school with 


embinina r 
bining you 


aircraft hanics or engineering... Whether you go 


into milita service or wor industry at the end of your 
training, you will possess technical qualifications that 
will raise you above the average of others and open 


the door to specialized assignments 


HIGH SCHOOL 
APPROVED AND AVIATION COURSES 
State Certified and CAA licensed instructors super- 
vise your high school and aviation training. When 
successfully completed you receive your High School 
diploma in addition to your Certificate of Award cover- 
ing your aviation course. If you combine the High 
School and the Master Mechanics Courses you would 
then be eligible to qualify for CAA Airplane and 
Engine license 


ONE AND TWO YEAR ENGINEERING 
You can continue your technical studies by taking the 
Aero Tech one or two year Aeronautical Engineering 
Course. Advance training in post-graduate subjects 
and research is also available 


YOU CAN EASILY TRANSFER 
Merely secure a transcript of your grades and full 
credit will be given you when you enroll at Aero Tech. 


IDEAL LIVING IN CALIFORNIA 
You will probably choose to live in Aero Tech's new 
dormitories, adjoining the campus. Under the super- 
vision of the Students Welfare Council, you 
will enjoy comfortable lodgings, wholesome 
food and real companionship. 


SEND COUPON TODAY for Enrollment Application 


AERO INDUSTRIES TECHNICAL INSTITUTE 
5247 W. San Fernando Road, Los Angeles 26, Calif. 
Gentlemen: Please send detoils and enrollment application on 
course checked below, without obligation: 
Master Mechanics with [] or without () 4th year high school 
Aeronautical Engineering with () or without (1) 4th year high school 
Special Aircraft Pre-Induction with | ] or without | 4th year high school 


Buy Wear Savings Bonds and Stamps regularly. 











FOR EXAMINATION 
N 


§NCLUDING RADIO 
AND REFRIGERATION 
e's great news for anybody interested in -y +4 NEW 
edition of Applied Electricity pe ht down to date 
W Electrical subjects fully covered. inc tudir Electrical Blue 
Print Reading. 10 big Volumes and all shipped FREE for examinati 


New Edition] BIG FIELD! Big Demand! 
FOR BEGINNERS Big Pay! i emt maoae 


d 
AND EXPERTS * production industr 


machine sho 





arms plants 
ver 3.000 page ‘ istry depends on ele« 
hundrec his suk ect ma ke big 


AMERICAN Ls ne SOCIETY 
Voc ational oe ince 1898 
seee see ee me eeeeeee 


«» Chicago 37 








STATE 


and name and addre 
am as re em 1 


RENEE, GERMAN, OR ITALIAN 


icans who speak Spanish. 


} i] P hy 


cw CORTINA r 


Only [5 Minutes a Day 


THO 


»p j oo ewetng Aa 


listening to these 


SANDS have found it tl ost fascinating, most satis 
thod H t - asy way to learn 


PLEASURE AND BUSINESS. INVESTIGATE 


Sent on 5 Days Approval 


s Short-Cut 
to Know 


Spanish 


tells ist 


Interesting. 


“Write Today-WVOW/ 


CORTINA ACADEMY 
Dept. 1211, 105 West 40th Street, 


(Language Specialists for 60 Years) 
New York 18, N. Y 


Buy Wer Savings Bonds and Stamps regularly. 


Machanizally Juclined Mare 
HOME APPLIANCE 
REPAIRING 


Offers Big Money -Sndependence 


America’s War Made Industry 
Restriction of manufacturing has meant that the men who 
know Home Appliance Repairing—fixing refrigerators vacuum 
cleaners, washing machines, motors, welding. nickle plating 
etc. etc. are reaping a steady. daily stream of dollars and 
building for themselves a permanent profitable business 


No Previous Experience Needed 
The ability to hold and use a tool plus an ambition to make 
money is all that you need to become a successful Repair 
Shop Owner 
. : 
Full Time or Spare Time 
Work as many hours as you want. $5.00—$6.00 an hour often 
nade 
New Course Tells All 

Our new course on Home Appliance Repairing profusely 
illustrated shows you in simple. easy to understand language 
how to make al! repairs. build tools you need and how to get 
business to come to you. Price of course is so low that your 
savings on your own household repairs wil! quickly pay fer it 
Send today for complete FREE literature on how you too can 


get started 
CHRISTY SUPPLY CO. 
2835 N. Central Ave. Dept. D-1001, Chicago 


-STATE COLLEGE 
B. S. Degree in 27 Month 


Disting 
Civil E lex 
Aeronautic 


uished for technical 2% -year courses 
trical, Mechanical, Chemical Ra 
ENGINEERING Engineering ; Busines 
tration, 2 unting, and Sec 

MEN ‘ew ~ WOMEN—3 yr. high school students with good reco 

I ben aratory Department. Modern laboratories 

ment. Low tui ! Low living costs. Cosmopolitan student ey 

60th. year. Enter Jani uary, March, June PANG Write for catalo 


5113 College Ave. NGOLA, INDIANA 


recial 


SHORTHAND in 
WEEKS AT HOME 


a The ‘SUPER SYSTEM 


of Natural Physical Training builds 
health and strength. Send for my 


free booklet ‘Building A Better 
Body”’. 


3261-5 WATS WATSON ~ ST. LOUIS 9, MO. 


HARRY Goon, 


Getting ng Up Nights 
Makes Many Feel Old 


feel older than you are or suffer from Getting Up 
Nights, Backache, Nervousness, Leg Pains, Dizziness, Swollen 
Ankles, Rheumatic Pains, Burning, scanty or frequent passages 

If so, remember that your Kidneys are vital to your health and 
that these symptoms may be due to non-organic and non-sys- 
temic Kidney and Bladder troubles—in such cases Cystex (a 
physician's prescription) usually gives prompt and joyous relief 
by helping the Kidneys flush out poisonous excess acids and 
wastes. You have everything to gain an-. nothing to lose in trying 
Cystex. An iron-clad guarantee assures a refund of your money 


Cy on return of empty package unless 


lly satisfied. Don't delay. Get Cys- 
0 (Siss-tex) from your druggist to- 
ys Flush Kidneys day 
POPULAR 


Do you 


Only 35c. 


SCIENCE 





WHERE OUR WAR WORDS COME FROM: 


means, 
literally, 


Strateg 


leading an Army 


Gree TEGY comes from 

the Greek verb strate- 

fein, “‘to be leader of an 

army.” Both you and your 

children will enjoy the thou- 

sands of fascinating ety- 

mologies (word origins) in 
WEBSTER’S NEW INTERNA- 

TIONAL DICTIONARY, Second 

Edition. It is truly the foun- 

dation book for home educa- 

tion! It tells you everything 

you want to know about 

words, 600,000 of them, 

122,000 more than in any 

other dictionary. Mail the cou- 

pon today for free illustrated 

booklet of in*>resting word or- 

igins; and ask any bookdealer 

to show you the Genuine Webster—the 
Merriam-Webster — identified by the 
circular trade-mark. G. & C. Merriam 
Company, 364 Federal Street, Spring- 
field 2, Mass. 


Adrt. Copyright by G. & C. Merriam Co. 


WEBSTER’S 
NEW INTERNATIONAL 


DICTIONARY 
Second Edition 


Makes 


TRIGONOMETRY 
EASY 


TRIGONOMETRIC EQUATIONS quickly 
found on TRIG-EASY CHART. All errors 
use of wrong equations eliminated. 
and dimensions accurately determined 


40 


through 
Angles 


Without Knowing Higher Mathematics 


With this amazing TRIG-EASY Chart YOU quickly solve 
Trigonometry problems. War Workers! Math Students! 
Qualify NOW for big pay in Tool and Die—Machine Shop 
—Sheet Metal—Die Bore—Patterns—Layout—Inspection— 
Drafting Departments, etc. Prepare for a more important 
job in America's busy wartime industry. TRIG-EASY Chart 
is the short cut. Send only 50c (coin) for TRIG-EASY 
Chart with full instructions—MONEY BACK GUARANTEE. 


QUALIFY FOR BIG PAY— EARN A RAISE 
gm. H. NEEDHAM (Trig-Easy) Dept.i-t. Culver City, Cali 
gDear Sir—Enclosed find 50c for Trig-Easy Chart and in 
g structions 
© me 

D Address 


TSUSRREREERE EERE R Eee eee 


NOVEMBER, 1943 


Buy War Savings Bonds and Stamps regularly. 


HAVE THIS STAFF OF 
SPECIALISTS HELP YOU 


PATENT 


N° MATTER HOW GOOD 
your invention may be, the 

commercial value of your patent 

protecting that invention depends 

upon the careful preparation of 

strong claims covering it. This 

firm of Registered Patent Attor- 

neys has helped and wisely ad- 

vised individual inventors for al- 

most half a century. Our staff is 

made up of specialists—men who 

are intimately familiar with those 

particular classes of in- 

ventions to which they 

devote their entire time. 

The object of this or- 

ganization is to secure 

for its clients the 

strongest possible pat- 

ents which their inven- 

tions warrant. 


Present War Production 
A GOLDEN 
OPPORTUNITY 
for Inventors 


Don't forget—your patent will 
give you 17 years ‘‘exclusive 
right to make, use and sell’’. 
Inventions adopted now as 
substitutes for materials and 
equipment not obtainable will 
have become regular articles 
of our daily lives when the 
Victory is won. The time to 
act—to protect your idea for 
immediate and future com- 
mercialization—is NOW! 


Send at once for these Books 
Here are two plainly written 
boc hich tell you, step by 
uard your invention 


»k 
all-important ‘‘FE 
form Den'’t delay. Get the coupon 
below int» the mail AT ONCE! 


. 
: 
1 


REGISTERED PATENT ATTORNEYS 
MAIN OFFICE: 740-M MERLIN BLDG. 
WASHINGTON, D. C. 


Please send me your books, ‘‘Patent Protection’’ and ‘‘How to 
Sell an Invention’’ without cost or obligation ° 
NAME 


ADDRESS 


CITY AND STATE 


Te ee ee ee ee a 
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7 Help You 


STRENGTHEN YOUR EYES 


A Revolutionary Series Of Exercises 


Like thousands of others, 


Are you bothered with eye strain 
tired eyes if you fol- 


you may relieve overworked, suffering, 
low the advice of Bernarr Macfadden. Remember, Mr. Mac- 
ladden, at years of age 94s perfect vision—needs no 
glasses!’ Now know some of the secrets of eye 
strengthening he has discovered 

Entirely different—based on revolutionary 
course of exercises Comes to you im a 21x22-1n 
complete with easy-to-understand instructions 
you with their beneficial results 


SOLD WITH AN UNCONDITIONAL MONEY-BACK 
GUARANTEE—ONLY $1.00 


So sure is Mr. Macfadden 
probably will be able 
these exercises that he offers them to you with an uncondi- 
tional money-back guarantee. If you are not satisfied, you 
nay return chart within 10 days and your money will be re- 
funded. AREN'T YOUR EYES WORTH A DOLLAR BILI 
TO yo 


you can 


principle, this 
chart in color, 
They'll amaze 


short time you 
results from 


that after a 


to see and feel tangible 


postman $1.00 plus 12¢ postage and han- 
if you send your check or money order 
coupon, we will be glad to pay postage 


Merely pay the 
dling charges Or 
of $1.00 with the 


MACFADDEN FOUNDATION, DEPT. 27 

535 FIFTH AVENUE, NEW YORK, 17, N. Y. 

Mactadden's ‘Thousand Shift 
postman $1.00 plus llc postage 


Please send me Bernarr 
course. I will pay the 
handling charges 


I enclose $1.00 


and 
(check or money « 
Name 


Address 


City Mate 


My Personal 
service assures 
strictest confi 
lence on all 


your patent 


PERSONAL SERVICE [uc 


drawing, 
sketch and deseription of your invention. and $5.00. I will make « 
sear and report promptly as to its patentability and send you a 
copy of my 72-page booklet. Or, if you prefer to read my booklet 
firs r oday for FREB copy. Registered Patent Attorney 


2. & Randolph, 340-D Columbian Bidg., Washington, D.C. 
To safeguard and preserve the American way of life 


buy Defense Savings Bonds and Star Ips. 


Non-Profit institution 


Nevertheless. ¢ 


The HOBART School is | 


i ae eee 
Founded furnish 


hs. faeeny no 
om 
ou get the most ir ; 
ee vv gure Learn the _ 
:~ way for bigger PY; 
pile for Farther D Dalal 


interest abart School — 
the beginning has = 
operating on a basi . 
the students sharing | 

material costs on'y- 


don’t WORRY 


Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 

mits the opening to close, 
yet holds reducible rupture 
securely, comfortably—day 
and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All correspondence confidential. 
BROOKS COMPANY, 160-C State St, Marshall, Mich. 


AIRCRAFT Designing & Engineering 


You can learn to design airplanes. A Ryan 
Home Study Course in Aeronautical Engi 
neering will prepare you quicker for a 
job with good pay and a future. Easy to 
understand. No experience necessary 


F fe E E 24 Page Valuable 


Wlustrated Booklet 
RYAN AERONAUTICAL INSTITUTE 


_4111 Lindbergh Field, San Diego, Catitornia 


“Inventions Wanted 
Patented or Unpatented 


Inventions can now be safely sold without patenting 
expense. If you have a practical, useful idea for sale, 
either unpatented or patented, write today! 


Chartered Institute of American Inventors 
Dept. 3. 631 Pa. Ave. N. W., Washington, D. C. 


TENTS 


AND TRADE MARKS 
C.A.SNOW é CO. 


Registered Patent 
Write for Free Book and “Certification of Invention” form 


427 SNOW BUILDING, WASHINGTON 1, D. C. 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK =——»> 


Iittorneys Since 


atent Attorney 


Former Member Patent Office 


Splendid opportunities. Prepare in spare 
time. Easy plan. No previous experience 
needed, common school education sufficient 
Send for free booklet ‘‘Opportunities in Pho 
tography’’, particulars and requirements. 
chool of Photo 


rican aphy 
1315 Michigan Ave., Dept. 1368. Chicago, Ill. 


HOBART TRAINS.YOU 
IN SIX WEEKS. A BIG 
demand for welders will 
continue after the war 
Start now! Costs little 


HOBART - 
One of rhe Words 
tergest Bui/eers 
gf Are Welders 


L\ FREE docket 
On cowrses, offers 
Suggestions and sched u/es 





IMAGINE THEIR JOY 


LEARNED 

QUICKLY 

AT HOME 
“T didn’t dream 
I could actually 
learn to play 
without a 
teacher Now, 
when I play for 
people they 
hardly believe 
that I learned to 
play so well in 
so short a time 
*H.S. C., Calif. 


What Instrument Would 
You Like to Play? 
your instrument and we'll show you how you can 


UST name 3 
J earn to play it quickly easily, in pare time at home 
Never mind if you don’t know one note of music from another 

don't worry about ‘“‘special talent.’’ And forget all you've 
ever heard about music’s being hard to learn. 

The truth of the matter is that thousands now play who 
never thought they could! Yes, men and women everywhere 
have discovered this amazingly easy 


LEARN TO PLAY | way to learn music at home. Now they 
BY NOTE 


are enjoying the thrilling satisfaction of 
Piano Guitar playing the piano, violin, guitar, saxo- 
Violin Saxophone] phone or other favorite instruments 
an Mandolin Some of them are playing in orchestras 
enor Banjo and over the radio; others are teaching 
Hawaiian Guitar music, making money in spare or full 
Piano Accordion time. And thousands are having the 
a 4 Any Other 
ment 


time of their lives playing for their own 
Ins enjoyment and the entertainment of 
their friends. 


A USEFUL XMAS GiFT! 


AUDELS Carpenters 
and Builders Guides 


YRVVVAAALL WAAAY 


HHH HHH 

















ers, Buidies Mechanis od 
all Woodworke These 
Guides give you the short-cut 
instructions thet you want— 


2 
3 = 
Sunoeml | houst daily 
jayne wou’ x we uick Reference for the master 
| . tke arpenters every- 
here are using these G ee 
as a Helping Han 
Work, ter ws 
his ane 
in iia rakaUol! 
in nad maa the 
inside Trade Information On: Pon below 
Flow to use the steel square—Hiow to file and set 
eaws—How to build furniture—How to use @ 
mitre box—How to use the chalk line—How to use 
rules and scales—How to make joints—Carpenters 
erithmetic—Solving mensuration problems—Es- 
timating strength of timbers—How to eet girders 
and sills—How to frame houses and roofs—How to 
estimate costs—How to build houses, barns, gar- 
ag bungalows, ete.—How to r and draw 
plans—Drawing up speci fications—How to ex- 
cavate—How to use settings 12, 13 and 17 on the 
eteel equare—How to build hoists and scaffolds— 
ekylighte—How to build stairs—How to put on 
interior trim—How to hang doors—How to lath— 
lay floors—How ‘+o psint 





THEO. AUDEL & CO., 49 W. 23rd St., New York City 

Mail Audele Carpenters and Buflders Guides, 4 vols.. on 7 days’ free trial. 110 K. 
J will remit $1 in 7 days, and $1 me athiy unui $6 ped. Otherwie I will returo them 
No obligation unless I 


Name 
Address 
Occupatior 


Reference sane ° oe ° PSM 


NOVEMBER, 1943 


ddress 
| re 


WHEN THEY FOUND 


THEY COULD PLAY 
This easy-as-ABC way: 


Plays at 


Dances 
‘Your lessons 


have been 
most satis- “IT can't keep 
factory. I can from telling you 
play all of the that I have a 
popular songs. good position 
I have earned pl: ay ing from 
money play- KTHS Hot 
ing at dances. Springs, Ark., 
*E.N.J., New every morning.” 


York. *J. S., Okla. 


No tedious study and practice, no tiresome exercises. You 
learn to play by playing—start right in with the melody of a 
simple tune! It takes only a few minutes a day; the cost is 
trifling. Does it sound too good to be true? Mail the coupon 


ind get the FREE PROOF! 


FREE PRINT AND PICTURE SAMPLE 


illustrated booklet answers all your questions 
Picture Sample shows how method works. 
interested, just mail coupon. U.S. School of Music, 811 Bruns- 
wick Bidg., New York 10, N. Y. 
*Actual pupils’ names on request. Pictures by professional models 
-——— — 
U. S. SCHOOL OF MUSIC 

811 Brunswick Bidg., New York 10, N. Y. 

I am interested in music study, particularly in the instrument 
ndicated. Please send me your free illustrated booklet, “How 
to Learn Music at Home” and the Free Print and Picture Sample 


Plays on 
Radio 








Fascinating 
free Print and 


(PLEASE PRINT) 


Have you 
Instrumen nt? 


10 wen SLIDE RULE 


FREES 


Simple Instructions 
agnifying 


I istrume ument...... 


for use! 





ee 


Anyone 
Can Learn 


ON'T let Slide Rule scare 

you. Learn in few hours 
to do lightning calculations. Divide, 
multiply, find ratios, percentages, 
quares, arean, etc. Send name or 
coupon below for this wonderful 
course of instruction ‘‘The Slide Rule 
and How to Use It” and get the 10 
inch Slide Rule FREE with your 
course. Pull price for course and Slide 
Rule both, only $2.98. Limited quan- 
tity! Rush your order! 

WILCOX & FOLLETT CO., Dept. 311 
1255 S. Wabash Avenue Chicago (5) tt. 
_—_-—_——_— —_-—_— SS 

WILCOX & FOLLETT, Dept. 311 
1255 S$. Wabash, Chicago (5) iti. 
Mail the new ‘‘Slide Rule and How to Use It’’ 
sheets answer book ane Mannhe _— Type Slide v 
Lucite Magnifying Indicator all in o over 


inc tuding work 


' 
enclose ~~ ee e 
in full for $2 | 
rm) Ship CoD, 4 ca pay postman | 


—/ $2.98, plus charges. 
Name 


ty State. 


Regen cee cee canes Gm GEES SED GEESE SED SS GARD GHD GED Oxme AED GILAD ENED GINED SEED 


Buy Wear Savings Bonds and Stamps regularly. 41 





The Greatest ENCYCLOPEDIA of 


FARMING sezees 
Ever Packed Into One Volume! 


35 FARM EXPERTS Show You How to 
Select and Operate « Small Farm for 
Security and Profit 


F YOU are hankering to enjoy the in- 

dependence which only a farm can 
give, here is the book you absolutely 
need. A PRACTICAL GUIDE TO SUC- 
CESSFUL FARMING was written, under 
the editorial supervision of Wallace S. 
Moreland, by 35 outstanding authori- 
ties on modern farming enterprises, in- 
; vay IU i‘ TRY FARMING; DAIRY- 
NG ; 


etc 
FINAN( 
EQUIPMENT 
ONSERS Ni ¢ 
tn AFG : ete. . - Over 
me 1 er clopec 5 1000 Pages 
t for either "Segtaner veteran! 400 Illustrations 


SEND NO MONEY Read 7 Days on Trial 2055 Wil! oN on 


on approval cxamine the 400 pictures read about wh 
. “ " 


Sas. , a. 
‘ te 
eee ae eee 
GARDEN CITY PUB. CO., INC. 
Dept. 11 ?.5.M., Garden City, 
Prac tica ‘ , cessful Far 
mn. Wit * either 


st pa ents postage 
‘ f 2.9 


“PLEASE PRINT 











A KEY TO SHOP PRACTICE 
For Every Machinist, Tool- 
maker, Machine Operator, 
Draughtsman, Metal Worker 
Mechanic or Student. Covers 
Shop Practice in All Branches. 


A READY REFERENCE 
Tells How to Operate and Set 
Up Lathes, Screw and Milling 
Machines, Shapers, Dril 
Presses and All Machine Tools. 


5 PRACTICAL BOOKS IN ONE! 
60 FULLY ILLUSTRATED CHAPTERS 
Covering: ! lodern Machine 
Shop Prs +=. 2— Blue Print 
Reading and How to Draw. 3 
Calculations & Mathematics 
for Machinists, 4—sShop Phys- 
ies. 5— How to Use Slide Rule. 


Get This Information for Yourself. 
Mail Coupon Today. No Obligation 
Uniess Satisfied. ASK TO SEE IT. 
PCOMPLETE + PAY ONLY $1 MO. 


‘& CO. 49 WEST 23rd STREET, NEW YORK 


REET 
TS @ TOOLMAKERS RANDY BOOK t $4 on 7 
remit $1 in 7 days and $1 monthly until is paid. 


RSCRINISIS 


AMD TOOL MAKERS KARDY BOOK 


l600™: 


FULLY ILLUSTRATED 


THEO. _AUOE a 
Ms AU ELS MACHINIS 
Pray 4H , rial. If © wi 
Otherwise I will retu ah 


Get this Handy OAIMITE 


Ohms Law Calculator! 


Figures Ohms, Watts, 


Volts, Amperes— 
Quickly, Easily! 
Solves any Ohm's 
Law Problem 
me setting of 
slide. Requires 
slide rule knowledge. 
All values are direct 
Scales on two sides 
cover the range of currents, resist- 
ances, wattages and voltages commonly used in 
Radio and Electrical Work. Size 4144” x 9”. 


Send only 10c In coin to cover cost of handling. 


OHMITE MFG. CO. 4943 Flournoy St, Chicago, Ii 


reading. 





OPERATORS NEEDED 


Make Big Money — Learn At Home 
This book gives you detailed in- 
structions for industrial and com- 
mercial spray painting, essential to 
war production. Full information 
on pigments, thinners, varnishes, 
techniques, spray guns of all types, 
fancy finishes, with a special sec- 
tion on WAR work. Easy to under- 
stand. Cloth bound—125 pages 
fully illus. Only $1.50. Postage pre- 
paid if cash in advance. 
Order Today 

FRED'K J. DRAKE & CO., Dept. PS11 
600 W. Van Buren St., Chicago, t!. 


SPRAY 
§ PAINTING 


JSTRIAL 
MmMER 














M o- 
Many making $100. to week 
of wan ted tods ‘Se for full free fac 
oHi0- OF Box 126, Greenville, Onto 
Cc. EARTOON S at t you ma: Course contains 
RAYE | BURNS SCHO SCHOOL, Dept. S, Box 1298, CLEVELAND 3, OHIO 
With A Chartered Educational Institution 
dustrial way. etroleum rine. Chem 
Public 
Chemistry; Geology; Pol. Science; Theology; Law; Business and 


pandl ng calling for more machine aaa tool designer 
b 
"INSTITUTE TECHNOLOGY. 
e" nnvCAR I OONS' 
26 lessons and over 600 ) Tikustrations. All for Only 
in ENGINEERING: Electrical, Civil, Mechanical, Drafting 
SCIENCE Philosophy: Education; Letters; 
Commerce; Accounting; Mathematics: Statistics: Agriculture 


Design r through 
th = available. Good pay jobs w siting Rush name and kind 
E BURNS will teach you HOW we RE ATE ORIGINAL 
‘at home that ELL! Ss 
a 
Send name and address for free details 

c 

Architectural am nautical, Radio Structural. Mining. Iin- 

T 
; Medical Jurisprudence; Psychology; Sociology; Physics 
McKintey-Roosevelt Incorporated, 4610-8C, Sheridan Road, Chicago 40 





DO RADIO WORK IMMEDIATELY 
Begin doing practical radio work 
chapter se any small home-radio 
structive, safe experiments. Learn 
radio sets and parts, Simplified, picture-cle 
planations make 
understand and to apply 
just like a complete 
dios for fun and 5 
war-job, Earn higher rank and pay ! 
GET PRACTICAL RADIO Tnaseesnee 
This amazing, different home-st. manual 
ach you quickly to do radio work "At first you will 
about parts bes, tests, simple circuits ater 
« ransmitters, testers, trouble-shoot 
» up-to-date, 1943 oan on, includes material on Elec- 
tronics and Radar. Follows t Office of Education outline. 
SEND No MONEY 
— w ® a Examine the complete Practical Radio Manual for 10 days, 
wer 900 pictures bligation, See how easy it is to learn radio 
= ~t r) Send no money. Simply pay your mailman 
Manual binding a few tents postage. You must be satis- 
Leatherettecor 


¢ refunded in full. Write today. 
SUPREME PUBLICATIONS. m. 


learn 


ur money 


328 s. Ml hereon St.. Chicago 6, 








On duty with the Army and Navy, 

Fyr-Fyter Extinguishers serve 

America in all parts of the world, 

On the home front, too, they help 

R. C. IDDINGS orotect the nation against crippling 
vresnea fire losses. Businesses and insti- 
tutions essential to the war effort can now, under 
preference rating, secure Fyr-Fyter Extinguish- 
ers. After the war, Fyr-Fyters will be available 
to all. Valuable Fyr-Fyter Distributorships will 
then be open for our enlarged and improved line. 
Send us some information about yourself if you 
would like to be considered for our post-war or- 


ganizat 


THE FYR-FYTER CO. 
Dayton 1, Ohio 


=" BIGGER PAY for“; 
ELECTRICAL &RADI 


GET THIS SENSATIONAL NEW 
TROUBLE - SHOOTING MANUAL 


ELECTRICIANS! RADIO MEN! 
Beginners, old timers! This new 
co t Trouble Shooting Manual 
saves time, avoids errors. Helps you 
do better sates make more money. 
Examine 5 days F REE-mail coupon, 


4 BOOKS IN ONE! 


Big 8 *¢x11" volumecontains: 
® 500 Shop Prints, Wiring 
Diagrams on_ Motors, 

d Electronics, etc. © 
Step-by-Step’ 

Shooting Course. ® FE 

cal - Radio Dictionary. @ 
Spare Time Work Lessons, 
FREE! 1 Yr. Technical 
Service by_mail trom 
Coyne Staff, on your 
trouble-shooting 
probiems, 


SEND NO MONEY! 


See ar ne offer 

You nee this 

book NOW Act! 

Tew wt we wwe ee te ee Sena n ae 


H.C. LEW 

COvNe ELECTRICAL SCHOOL FREE TRIAL 4 & 
500 S. Paulina St., Chicago 12, Minois COUPO 

_ Send postpaid, new COYN Biec trical & out T 
Shooting Manual. Within 5 da ter receiving, I'll 

return it or send $1.95 and then $3 r~ ath! = 

is paid. ( Cash price $7.15-YOU SA & io 

free trial and return privilege. 





NAME — 
ADDRESS 


TY STATE 
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now YOU can sun 
A MIGHTY ARM 


THIS BOOK Shows You 
HOW TO BUILD A MIGHTY 
ARM AND 16-in. BICEPS 


ONLY 25¢ TO YOU 


A COMPLETE PICTURE COURSE ON ARM BUILDING 


be hy not get = orm , might with the power and grip to obey your 
Ose & Ss were 8c ay Pieces of skin 
io t an ’ vr is Course a in a she me eloped them- 
ue ere ren of powerful proport t by sulg tig biceps 
rawny rearms olid arms of power that are re- 
spe cted by men" “and adr sired. by “women. 


Learn The WORLD'S GREAT SECRETS OF ARM STRENGTH 


This course is eapecially planned to pane every rn use le in your arm. 
lany pu ~ developed a pai a ke a horseshoe, 
md jr 4 and a p of bice Lit ir double head 

formation, Tt s Ww) al c ”s and. “elbow are 

and ’ wire cals) ‘ ' arm bellies 

— 1 column of power, 
an . eordy inew,. Wouldn't you 
like to have a magnificent arm like the figure “pictured above? 

You can’t make a mistake. The stronrest _armec 1 man tn the world wrote 

this course for you is great caper J ai - as proof that you too 
an succeed 1 get h s : mt devel pment 
I istrate d 28 om a i ] : ' om 25¢ u are not 
nited \l t fo Rg? ch, M. uulding a 

Mighty Chest, Moulding a Mighty Grip, soulding” aes Legs. 


SEND FOR THESE FIVE FAMOUS COURSES 


FORMERLY $5.00 EACH. NOW IN “thr FORM 
ONLY 25c EACH OR ALL 5 FOR $1.00. 
Mail your order now and “‘NERVES OF STEEL, Prt acu es LIKE TRON” 
Ul be eae Fee is s b t ny ft 
fer. 1 of tures of r be 
at The J ywett Progre 
ow it can build you into a mar arvelous muscular sym- 
Strength. Reach out... Grasp this last chance- 
Jowett Inst. of Pnyvelcat Culewre 
230 Fifth Ave., N. ¥. 1, N. 


Book With Photos of 
Famous Strong Men aida 


ang how you can become one of them’ 


limited ‘ime eof. 


tf You Mail Coupon NOW! 
JOWETT INSTITUTE OF PHYSICAL CULTURE 
230 Fifth Ave., New York, 1, W.Y, Dept. 3611 
George F. Jowett: Your proposition 
good to me, Send, by return mail, prepaid, 
ourses checked below for which I am 


oaus courses for c Moulding a Mighty 

Co Soutien aMighty C Moulding a Mighty 
28¢ Chest c 

Oo Rouiain aMighty o Movidin _aonty 

8 2be s, 2 


ac 
Oo Sa all S courses C. plus post- 


“ ; ($1 
Champion age). No orders tess tea Sa sent c 


of Champions” 
olds more 
strength recordg Na@MCrccccccccccceccees=s Astle cecoce 
than any other 

CONES Ge CURIE, «= Hes co ncccoccocenssseonsenunnede 
Sanne eececenoeeeeooossesassconond 
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Opportunities |=: 





Classified ads onty 35¢ per word 
mum ad 10 word 
Dec sue, order 
Address 
ath Ave 


Mini- 
F 


sified, 351 

















ADVERTISING 


MAIL-Order or agent ad reaching 1,000,000 

families throughout United States $15.40 
inch. Newspaper, magazine, mailing-list. 
ratebook, free. Chicago Advertising Agen- 
cy, 20-SP West Jackson, Chicago aS 
ADVERTISE—newspapers. magazines. Pub- 

lishers’ rates. Martin Agency, 171T Mad- 
ison Avenue, New York City. 


ADVERTISE: 24 words, 149 newspapers, 
$6.50. Lists Free. Advertising ureau, 
4515-P Cottage Grove, Chicago 15. 


AGENTS WANTED 


START Your Own Business on our capital. 
Always your own 5S. Hundreds aver- 
age $3,000 to $5,000 annual sales year after 
We supply stocks, equipment on 
. 200 home necessities. Selling ex- 
perience unnecessary to start. Wonderful 
opportunity to own pleasant, profitable 
business backed by world wide Industry. 
Write Rawleigh Co., Dept. K-U-PSC, Free- 
port, Lil 
CALL On Friends with sensational! Personal 
Christmas Cards-—-50 for $1.00 up. Per- 
sonal Stationery. Also magnificent 21 Card 
$1.00 Assortment. Profit 50c Experience 
unnecessary. Samples on approval 
lace Brown, 225 Filth Ave., Dept. 
New York es 
GOOD Paying Business Silvering mirrors, 
Plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. No 
tanks or shop required, outfit furnished, 
Pree sample. Gunmetal Co., Ave. G., De- 
catur, Illinois 3 = 
EXCELLENT Sideline for Printing Sales- 
men. Decalcomania Name Plates in small 
quantities. Also, make money applying 
Initials on Automobile Free Samples. 
Ralco”, 1483 Washington, Boston (18), 
Mass 
BIG Bargains for i "roils Me ; used 
pants 25¢c, its wv, overcoats 50c, 
shoes 12',c. ational values. 
Experience unnec ar) tree Wholesale 
Catalog Super 1250-KC, Jefferson, 
Chicago 
WRITE me and I will 
ples of special Chri 
greeting signs and illust: 
try signs With prices and othe 
absolutely free. Paul H. Lun 
Parwell Ave., Edison Park, I) 
TAKE orders ior new, sens 
Lifetime Reproductions ot! 
negative. Amazingly beautiful 
opportunity. Part or full 
quickly Quaker Service Co., 
St.. Philadelphia, Fa 
DISTRIBUTORS 





1 Four Sam- 
Year 
y poul- 

ar 


ational Plastic 
any 

Big earning 
time. Get details 
914 Walnut 


agen permanent con- 
nection available. Automotive necessity. 
No competition, exclusive territory, tremen- 
dous profits. Details: Champion Company 
$16-A South Robertson, Los Angeles 
AGENTS—Coin Money— It's New—It's Hot! 
Everyone Wants radiant plastic plaques 
of loved ones. Commissions advanced. We 
oliver. Collect. Kondon, Box 157, Upper 
Darby, Pa 
STRANGE Dry 


Shoe Polisher. Sells like 
Replaces i 


messy pastes, liquid 

glide over shoes. Samples sent on 
Kristee 129, Akron, Ohio 

Profit selling Gold Leaf 
stores and offices. Free 


Simply 

trial. 

AGENTS— 300°. 
Window Letters; 

samples. Metallic Letter Co., 437 N. Clark, 

Chicago. 

Lick After-war layoffs! 


Start own busi- 

ness; home, office. Booklet describing 
“Collection of 127 Tested Plans’’ free, Elite 
Co., 214A Grand St.. New York. 


FREE Water and our concentrates, makes 
flavors, lotions. shampoos, 72 products, 
bels. botties furnished Qualco, F-20030 
ussell, Det~oit 

LUMINOUS Paint (shines in Dark) Spec- 
tacular Dollar Seller. Rush name for 
rofitable details and free sample. Ward, 

97B, Saybrook, Connecticut a 

SCIENTIFIC Manufacturing Processes, 
Simplified! Profitable Trade Secrets! 

Profits to 1,500 Lists free. Thermoglab, 

Peoria 4, Illinois 

PLAYING —e game. 250% profit 

_ game 25c. x 842. Denver 1. 

Wt ES, RELICS 
_____ INDIAN Goops 

SWORDS, rapiers, daggers, pistols, armor; 
illustrated catalog, 25c. Robert Abels, 

860', Lexington Ave., N. Y. 

25 GENUINE indian Arrow heads, $1.00, 
Catalo Holder, Glenwood, Ark. 

Taos SERVICE as on 


BEGINNER WRITERS—Ten Basic Lessons 
50c. Anderson, Vineburg, California 


Sample 
Colorado. 





photo or - 


NEW Writers Wanted to re-write ideas in 

papers, magazines, ——e op- 
portunity to “break into” pro table writ- 
ing field. Rush teard for Free Details. 
Comfort Writer's Service, 210-R, South 
Seventh, (2), St. Louis, oO. 


AUTOMOBILES 


“NOTES On Automobile Ignition Systems’’ 
—a codification of the ignition systems 
employed on all 1938-1942 automobiles. In- 
cludes cylinder number designations, firing 
orders, ignition timing procedure, schemat- 
ic circuit diagiams, 4 vic construction of 
equipment and princip. s of operation, 
specific data for all 1938-1942 models 
Postpaid. Electrical Specialist Service, 
2263, San Antonio, Texas 
WHIRLGAS Turbinator, $3, gives surpris- 
ingly pleasing economical motor perform- 
ance by spinning and vaporizing carburetor 
mixture, Wrench installs 15 minutes. Give 
auto make, year. John Hanley, 5719 Lo- 
raine, Detroit 8, Michigan. 


1943 IGNITION Supercharger, $3.50. Fast 
Starting, oy Pep, EG Sales Mig. 
Co., 60 John St., New York 


AUTO SU PrLiES & EQUIPMENT — 


OPERATE cars, trucks, tractors, engines 

with wood or coal gas, '2 price of gaso- 
line, extensively used in Europe, complete 
detailed information $1.00. F. M. Harris, 
Westby, Wisconsin. 


ANTI-Preeze, noncorrosive, ~ jnexpensive, 
manufacture yourself. Send 3c stamp. 
Betke, Box 699, Borger, Texas. 


AVIATION _ 


ENTER my contest now. Six flying courses 

and $1000 worth of War Bonds positively 
given away. Enclose dime for Details. Dut- 
= Flying School, Box 419A, Simsbury, 
Sonn, 


BOATS, OUTBOARD MOTORS, ETC. 


FULL size, cut_ te shape boat atterns, 
blueprints Ti2—38 feet. Il ustrated 
“Build a Boat" catalog, 10c (coin). “How 

to Build Boats'’ book, Cleveland 

af > Co., Station A-77, Cleve- 
an 

aki — Easily convert any Ford 
motor (domestic and foreign) with Osco 

parts and kits, Complete catalogue 25c 

(coin). Osco Motors Corp., 3627-29 N. Law- 

rence St., Philadelphia, Pa, 


BODY-BUILDING COURSES 

















SUPER Ju-Jitsu—lightning defense and 

attack system. Sensational new home 
study course now ready! Learn to lick 
brutes twice your size with only your bare 
hands. Free details. Nelson Co., 321 South 
Wabash, Dept. 2-509, Chicago. 


BECOME a Muscular “Marvel. Body-build- 





ture, Box 2545, San Juan, Puerto Rico. 
BOOK MATCHES oo 


NOVELTY Matches, Strike on Hitler's 
britches, or Jap Soldier Matches, Strike 
"Em Dead—Specify—10 matchpacks, 2 
postpaid. Shepherd Service, 3085 Rincon, 
San Francisco, Calif. -_ 
MONOGRAM or name gold stamped on 50 
matchpacks. $1.00 Postpaid. Shepherd 
Service, 3085 Rincon, San Francisco, Calif. 


BOOKS, PERIODICALS 


EDUCATIONAL Books sold cheaply or 
rented for small fee. Books bought. 
Money back guarantee. 4,000 pergnine. 
Catalog Free. (Courses Bought). Lee 
Mountain, Pisgah, Ala 
“LIGHTNING | Over The Treasury Build- 
ing” es the * Le ‘rust’; cloth, 
$1.%. Une wand Money! Meador Publish- 
ing o., 324 Newbury, Boston 15, Mass. 
PETROLEUM Men Note: Absolutely new 
prospecting method. Fifty page treatise 
illustrating mane, “Origin Petroleum", 
$1.00. D Vina, Via Pasadena, Calif. 
5c BUYS back- dated magazines, Foreign, 
domestic, arts. Catalogs 10c. Cicerone’s 
pfaqeaines, 863 First Ave., New York 17, 














'ULT books Sample and catalog, 10c. 
Alstone, 285, Lunenburg, Mass. 


RECEIVE $3.00 best-seller, monthly selec- 
tion, books for 75c on approval without 

obligation. — Kassin, 396 Broadway, N.Y.C. 

5 MOST read mail order magazines, 20c. 
Armand Cartier, 695B North, Pittsfield, 

Mass 

THRILLING Free Book Offer. Stamp p brings 
details. Variety House, P. O. Box 56 

Station N, New York City 


___BUILD IT YOURSELF 


BUILD your tractor from second-hand 
automobiles! Convert your horse drawn 

farm equipment into tractor drawn equip- 

ment. olan’s Garage, East Wareham, 
ass. 





BUSINESS OPPORTUNITIES __ 


PLASTEX industries offer industrious men 

an gp to start a business of 
their own, manufacturing art goede. nov- 
elties ‘ond utility products in Plastex and 
marble imitation. ‘2c material makes reg- 
ular 10c store seller. Rubber molds fur- 
nished for speed production. Small invest- 
ment brings big returns. We are now 
placing big chain store orders with man- 
ufacturers. Ambitious men have chance for 
real prosperity. Plastex Industries, oe 
S., 1085 Washington Ave., New York, N. 


START Home Business making — 
plaques, art goods, novelties, souvenirs, 
concrete tery, garden furniture, arti- 
ficial marble flooring, liquid marble. Make 
your own flexible molds. Amazing profits. 
paimate folder free. Creative Publishers, 
Sil, Glencoe, Illinois. 


aos Marble; snow-white, multi-col- 

ored. Glazed. Unglazed. Composition 
Flooring. Lifetime wear. Any color. No 
priorities. Flexible molds, Plaster casting. 
Get into the big money now, Full infor- 
mation given free. Wri+e—Compo-Tex, 
Box 786-F', St. Louis. Mo 


GET Into. Mail Selling. Pi pare for future. 
Start sideline business now. Splendid 
opportunities. Interesting, — prop- 
ositions immediately availabl Progres- 
sive Magazine tells how! = “details and 
premium offer. Progressive Mail Trade, 
Sheboygan, Wisconsin. 
MECHANICALLY Inclined Men—Own and 
rate general Appliance Repair shop 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re- 
pair, How to get business, etc., all phases 
covered. Free literature. Christy Supply 
Dept. 733, 2835 N. Central Ave., Chicago 
GOOD Paying Business Silvering mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. 
No tanks or shop required, outfit furnished. 
Free sample. Gunmetal Co., Ave. E., Deca- 
tur, Illinois 
127 WAYS to make money, in home or 
office, business of your own. Full par- 
ticulars Sree. Elite Co., 214-A, Grand 
St., New York 
TOOL eal ning pays big. Home study 
course. ow cost Easy terms. Free 
let. Ohio sngitate of Technology, Box 
119, Greenville, 
LIQUID Marble — ees “colorful! 
Brushed, sprayed, molded. Rubberlastic 
molds! Composition Flooring! Particulars 
free. Marbelizing Service, Edwardsville, I!) 
BOOKS, chock full of money-making 
ideas, formulas, plans, information. Lit- 
erature free. Roy, 518 Third Ave., Mont- 
gomery, West Virginia. - 
GREATEST Non-Advertising Plan In Exist- 
ence. Particulars 10c. Refundable with 
Plan. Hoffman, 2740 Coy, Cincinnati, Ohio. 
SWISS Music Box Works—$1.85 to $2.25 
Suitable for many novelties. Mermod 
Manufacturers, 147 West 46th Street. 
spiness assured re — 


SUCCESS, ha 
race, creed. Write—Nirvana, Norfolk, N 


CAMERAS, PHOTO SUPPLIES 

WE Pay Top Prices for used cameras and 

photographic equipment. Turn your idle 

camera, enlarger, printer, lenses, develop- 

, into cash. Just send 

y State make. 

, age, condition. We will write you 

telling = what we'll pay. Pre- 

pare your list today. Send to Central Cam- 

era Co., (Paetegreante Headquarters since 

1899), 230 S. Wabash Ave., Dept. J-18Z, 
Chicago, Illinois. mon 


AMATEUR Photographers attention! 

















Im- 


today for our 40-page 
sample copy of +4 Photography. 
enclosing ten cents postage. Coutains 
articles and pictures ot, The world’s fore- 
most writers and pictorialists. Compete 
House 141, 353 Newbury rin Boston, Mass. 
MAKE money in yy Learn quick- 
ly at home. lan. Previous ex- 
perience Suneseeeney,, mmon school edu- 





| cation sufficient. Booklet and requirements 


free. American School of ees. 1315 

Michigan, Dept. 174C, Chicago 

PHOTO Fans! If you really want to get 
true results from your camera, send $1.00 

for our enlarging and depth viewer. Es- 

pecially for colored photos. Zecco Special- 

ties, Emporium, Pa. 





BASS Says: War time proves Bass leader- 
ship. Amazing selection of finest still 
cameras—Leica, Contax, Korelle Reflex, 
Argus, new and used stiil available. Write 
for quotations. Satisfaction guaranteed or 
your money refunded. Bass buys ‘em, sells 
em, trades ‘em. Bass Camera Company, 
Dept. SP, 179 W. Madison St.. Chicago, Ill. | 


OIL colori photographs a as 
hobby_or profitable business. 

. Easy simplified method. Previous 

experience unnecessary. Send for free in- 

and requirements. National Art 

1315 Michigan, Dept, 174C. Chi- 








a Spot cash for carieras, lenses, bi- 
Ss, movie or still, sound projectors. 
send At. deseri tion by mail, or wire for 
er. Over 30 years of de- 
Pendapiity insures honorable dealings. 
amera Company, 179 West Madison 

Street. Chicago, Illinois. 
AT Last—Air | and Light defying patented 
reg: Will not «poil when not in 
. 30 "soft- “ae, LT-17 medium- 
Quart 50c. Graphic Economy 
j Co., 1624 S. Trumbull, Chicago 
23, Illinois. 


TS O8”IOMWO 
CHEMICALS & APPARATUS 


WINN’'S new idea Home Laboratory Chem- 
ical Kits and apparatus outfits for home 
experimenting. Send 5c for literature and 
retail supply ae J. H. Winn Co., 
Dept. 611. 124 W. 23rd St.. N. Y. 
COLCHICINE—Evolution chemical creates 
new mutant plants. Illustrated booklet | 
jae Experiments magazine 25c. Questop 
Wellesley 81. Mass. 
LABORATORY Spectroscope for “chemical 
analysis $2.50. McCutting Sons, Camp- 
bell, California ee 
LABORATORY Catalog. 25 Piece Glass- 
ware Set $1.00. 15 Chemicals $1.50. 
Rankin, Glover Bidg., Kansas City, Mo 
288 PAGE Apparatus Catalog sent for 50c 
132 Page Chemical Catalog 25c. 
tory Materials, 7317 Vincennes, Chicago 
DETECTIVES ¥ 
DETECTIVE training-Secret investigations 
-Easy method-Fingerprints. Booklet Free 
International Detective System, 1701-P 
Monroe N.E., Washington, D. C. ; 
DETECTIVES—Work home—Travel. Ex- 
perience unnecessary. Write, Wagoner. 
P-125 West 86th. ¥.. N. ¥. poke, 
DETECTIVES needed everywhere. New 
training method. Write Hanna, 902 West 
Woodlawn, Tampa 3, Florida ‘ 
DETECTIVE Training. Phillips Secret 
a 1917-C North Kenneth, Chicago 
inois. 


_____90GS, BIRDS, PETS 


RABBITS: ae = Giants, 
Reasonably ced. Franklin 
Riverhead, Long Island, New York. 


DRAFTING INSTRUMENTS _ 


MECHANICAL Drawing Set, 9-Piece, com- 

plete in outfit with 13 other essential 
drawing needs—$16.25 Send for free com- 
plete catalog of drafting supplies. Gordon 
Co., 162-S Madison, Chicago. 

















New Zealands 
Young, 











Labora- | 


RADIO Engineering, Broadcasting, Servic- 
ing, Electronics, Aveta, ? oo & Police 

Radio taught thoroughly. All expenses low. 

Co-educational. say, 

stitute, Dept. Va paraiso, In 


BE A Doctor. —— chiropractic. Fast 
rowing profession. Residence course 
only. Write for catalog. Texas Chiroprac- 
tic College, San Pedro Park, San Antonio, 
Texas. 
BECOME a Doctor of Psychology (Ps. D.). 
Teach secret of contentment, Bt, ee 
Solve mental worries. Free ‘ollege 
of Universal Truth, 5651-A “worth Ashland, 
Chicago. 
MAKE up to $25-$35 week as a Trained 
Practical Nurse! Learn quickly at home 
Booklet free. Chicago School of Nursing, 
Dept. K-10, Chicago. 
TOOL designing pays big. 
course. Low cost. Easy 
booklet. Ohio Ins! me of 
Box 119, Greenville, Oh 
LEARN Correct 4 “Complete course 
quickly makes you master of words. Lit- 
erature free. Popular Service, 652 Rut- 
ledge, Charleston, 8. C. 
PROPHECY Club reveals FDR's name ap- 
proximated by six prophets who described 
new Christ. Christ is here! Details- 
dime. Nichols, Box 85, Waltham, Mass. 
EXCEPTIONAL Opportunity Operate a 
Collection Agency-Credit Bureau. Quick- 
ly learned Many make $5,000 yearly, up. 
Write Cole Associates, Syracuse, N. Y. 


ACCOUNTING— Quality quickly, 
sively; reques ree booklet. 
School, 73 y Bidg., St. 
ELECTRICAL SUPPLIES & EQUIP. 
ELECTRIC Pencil: : Writes—Engraves all 
Metals. $1.00 postpaid. Beyer Mfg.. 
4515-C Cottage Grove, Chicago 15. aoe 
FOR Motors, Welders, Goneroters, Other 
Electrical items. Write L ooey Mfg., 823 
LeJay Building, Minneapolis, Minn. 
ENGINES, MOTORS, ETC. . 
WINDING Data, 225 motors, single and 
three phase, $1.00. Motor Data, Box 7631, 
Kansas City 3, " 


FARMS, OTHER REAL 








~ Home study 
terms. Free 
Technology, 


inexpen- 
Adams 
Louis. 














ESTATE 





SEE the Highlands of Louisiana where 

winter brings no idle acres. Choice cut- 
over land at low prices with terms. Send 
for descriptive book without obligation. 
Long-Bell Farm Land Corporation, 897 R. 
A. Long Bidg., Kansas City, Mo. 





STROUT’S Big Farm Catalog! 68 Fages 

describing hundreds of properties in 18 
states from Maine to Florida and west to 
the — pe oy pictures, rock-bot- 
tom prices. rite today for this money- 
saving time-saving book. Free. Strout 
Realty, 255-ZB 4th Ave., New York 10, N _ 2 


GOOD Farm Bargains. | Washington, Min- 
nesota, Montana, Idaho, Oregon, North 

Dakota. Dependable crops, favorable cli- 

mate. Write for literature, lists describing 

typical farms. Specify which state. J. W. 

Haw. 120 Northern Pacific Ry., St. Paul, 
inn. 








EDUCATIONAL & INSTRUCTION 


PSYCHOLOGY teaches about mind. Bio- 

Psychology teaches about power of mind 
over body. Why not learn to use wers 
of your subconscious mind? Study. Broad- 
en your education. Invest in yourself. 
What other investment can yield better 
returns? Department S, Taylor School of 
Bio-Psychology. Chattanooga 1, Tennessee. 


PREPARE yourself now for a well paying 
radio position after the war. Obtain 
your FCC commercial radiotelephone and 
telegraph licenses through our home study 
courses, written for the man who has for- 
gotten higher mathematics. An easily read. 
easily understood course. Moderate tuition 
fee. Write for particulars. American Ra- 
dio Institute, 44 East 23rd Street, New 
York, Y 
WELDING—Electric Arc. Learn « quickly “by 
actual practice at Hobart Welding School. 
Individual instruction at bare cost of ma- 
terials used. 50c in stamps brings valuable 
welding lessons post paid and full particu- 
lars. Hobart Welding School, Box P-1132, 
Troy, Ohio 
GOOD “Used educational books on n all 
subjects bought, sold, rented. exchanged. 
Satisfaction guaranteed. Complete details 
illustrated bargain catalog 
Nelson Company, 321 South 
Wabash, Dept. 203, Chicago. 
CLINICAL Laboratory Technicians in n great 
demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue. 














Imperial Technical Institute, Box 973- 
Austin 5, Texas. az 
LEARN ~ Drugless | ‘Therapy “at home. Free 

literature. Diplonm Drugless Therapy | 
Institute, Tama, lowa. 





40 ACRES, near White River, unimproved; 
poultry land, $190; $5 down, $5 monthly. 
Free list and literature. Hubbard, 269 
Grossman Bidg., Kansas City, Kans 
ORLANDO, Piorida. 5 acres on paved high- 
way. Good fruit and vegetable land; easy 
terms; free booklet. Dept. Interstate 
Development C Co., Orlando, Florida. 
40 ACRES good la pond $200. $5.00 down. 
ly. R. W, Stewart, Inverness. 





FOR THE HOME 


AIR Raid Protection—Protect your home 
from incendiary bombs—Will extinguish 

at once. 10 Pound package $7.75 F. O. B, 

Schwarz, 614 Third Avenue, Pf. Y. C. 


FOR INVENTORS 


INVENTORS: Learn now—without obli- 

gation—how to protect and sell your in- 
vention. Secure ee ‘‘Record of Inven- 
tion’’ torm for establishing date of your 
invention—and Free Book ‘“‘Patent Guide 
for the Inventor’’, containing complete in- 
formation about patent p procedure and sell- 
ing inventions. may be costly. For 
prompt, confidential service—write to— 
Clarence A. O’Brien & Harvey Jacobson, 
Registered Patent Attorneys, 32A-L Adams 
Building, Washington, D. C. 


INVENTORS—Patent your invention—send 

now for our new Free copyrighted book- 
let, ‘‘Protect, Finance, and Sell Your In- 
vention’, and ‘‘Invention Record’’ form, 
This booklet guides the inventor from the 
firs: step toward patent protection to final 
profit making from his invention. Reason- 
able fees, conscientious counsel. McMor- 
row & rman, Registered Patent At- 
torneys, 143-X Albee Building, Washing- 
ton 











| son, 636 C St., 


| HAVE you a Patent? 





PATENT Your Idea! Write immediately for 

two free illustrated books, ‘‘Patent Pro- 
tection” and “‘When and How to Sell an 
Invention’’. 68 pages of valuable informa- 
tion for inventors. No obligation. Address’ 
Victor J. Evans & Co., 742-M Merlin Bidg., 
Washington, D. C. 





| INVENTIONS developed. Drawings made. 


Calculations computed. Models built. 
tools bought and sold. Clinton David- 
San Diego, Calif 


INVENTORS: New military and commer- 
cial inventions urgently needed by manu- 

facturers. Write for particulars, Chartered 

Institute, Dept. 3-A. Washington, D. C. 





Will manufacture on 
shares. Campbeli, 272 Mt. Vernon, De- 
troit, Michigan. 


NEW gland stimulating vitamin. Details 
accompany ‘‘Colchicine” offer, See 

“Chemistry"’ 

TOOL manuinaturer | will purchase patent 
or patentable idea for Automotive tools 

Tools, 2121 Avenue U, Brooklyn, New York 

CASH for practical ideas and inventions 
Mr. Ball, BB-9441 Pleasant, Chicago. 


FORMULAS, PLANS, ETC. 











AUTHENTIC Formulary 924 pages (illus- 


trated). 10,000 ae Eee formulas 
reci ~" eanrpotions substitutes. $2.00 t- 
pai Foreign, $2.35). Catalog. 
Adams- Brown, Chestnut _ Hill, Mass. 
FORMULAS—All kinds. Latest money- 
makers; literature Free. KemiKal, Park 
Ridge, Il. 


NEW gland stimulating vitamin. 
goommaeny “Colchicine” offer. 
“Chemistry”’ 


FORMULAS— Latest, best. 





Detaiis 
See 


Analysis. Lit- 
erature free Belfort, Engineering 
Bidg., Chicago 6 


101 REAL Money Making Formulas 25¢ 
postpaid. Sign, Farmington, Missouri 


HAIR PREPARATIONS _ 


USED by thousands of men for years. Pro- 

Ker, a common-sense hair-scalp prepara- 
tion for Hair Care, Loose Dandruff, Scalp 
Itch, Natural Hair Groom. Not greasy. 
does not stain Clean, fresh odor. No al- 
cohol, Pre-War Formula. Developed by 
Charles Nessler, noted hair authority and 
author of “Our Vanishing Hair Over 
1,000,000 bottles sold. Money-»ack guar- 
apts. pk. 16 oz. bottle $1.50 postpaid or 
Cc. air Products, 402 Madison Ave., 
A, “York City 17. 


___HEARING AIDS & REPAIRS __ 


HEARING Aids, Repairs, and Batteries. 
teat Quick Service. Wholesale, retail guaran- 














Marshall Brown, 19 East Congress 
Chicago, Illinois. 


HIGHGRADE SALESMEN 


ADVERTISING Book Matches. America’s 

largest manufacturer of Union Label 
Book Matches. Fast selling line. Large 
sales producing kit. Sample matches. Com- 
plete cut catalog. 17 color combination 
makes selling easy. Commission in advance. 
Superior Match Gomeaey. 7530 Green- 
wood Ave., _ Dept. P-1 . Chicago. 


EARN your eikiatlias tax and more, too, 
by giving us couple hours weekly. No 
capital or experience required, Box 3, 
Winona, Minn. 
_HOBBIEs, 
BEAUTIFUL 


Street, 











COLLECTIONS 


Transparent colors are al- 
ready out for you. Ten blanks and tubes 
makes you ten articles. In each kit are 
instructions which are very easy to je ma 
for finishing. Price of each kit, aid 
$2.00 or $2.25 C. O. D. Handcraft ‘S op. 
Box 711, Somerville, N. J. 
catalogues. 
FREE Hobby I Premiums—Send 5c for sam- 
le of our new_Hobby magazine and 
offers, Paramount Distributors, Box 864-R, 
Denver 1, Colorado. 
BEAUTIFUL Stones removed from ri rings. 
etc. 100 assorted $2.00. Lowe's, Box 
M-311, St. Louis, Mo 
NEW gland stimulati ng 
accompany 
“Chemistry”’ 


We issue no 


vitamin. Details 
“Colchicine offer. See 





HUNTING 
4 Fall “Guaranteed ‘Bargain Cata- 

‘ featuring thousands guns and 
“He to-get’’ items; send 25c (refund- 
ed with first order) for handling costs 
Swap guns and ammunition, or Get Cash 
(Name your own price.) We pay More, sell 
for Less, because we handle thousands up- 
on thousands of new and used guns from 
$5 to $1000.00. All models, gauges, calibers, 
makes. We also buy, sell or trade Ammu- 
nition, Reels, Rods, Outboards, Binoculars, 
Cameras, Watches. Write, describing what 
you have to trade, or sell for cash! ‘‘Mon- 
ey Back Guarantee,’’ backed b Hi years’ 
fair dealing. Klein's Sporting il- 
ton Klein, Pres., 502J South Halsted, 
Chicago. 








INVENTIONS WANTED 


NEW Product Ideas—A reputable manu- 
facturer will consider new patentable 
items (preferably of metal) for manufac- 
ture and distribution in the aircraft, auto- 
motive, marine, industrial, or household 
field. Ideas will be purchased outright or 
on royalty if accepted. Write briefly the 
nature and intent of your idea and, if in- 
teresting, we will send complete inst 
ions on how to submit full details tor fair 
consideration. Address P. O. Box No. 6798, 
Philadelphia, Pa 
a ta wit h production 
and sales inec tic } Gesires co 
with patent holders for extruded or 
cated plastic article Interested in 
acturing for pater iders or 
basis wi 
noulding Plaste 
Vernon Ave., Cx 
INVENTORS: Have you a 
t for sale, patented or un- 
If so, write Chartered Institute 
an Inventors, Dept. 3-C, Wash- 
c 


ruc- 


entior Pate 


Ball, BC-9441 Pleasant 


INVENT IONS’ Promoted. Patented or un- 
A ow ented ite Adam Fisher Company 
-A Enright, St. Louis. Mo 
INVENTORS Have you good 


patentable 
idea Write Mr. Me € iL WwW 
Y 


t 42nd 





LEGAL DIRECTORY 
AN Lega! Matters reliat 
Juare Mex 


MEXI¢ handled 


A. Mu : 


MECHANICALLY Inclined Men—Own and 
operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re- 
pair, How An get business, etc., all phases 
covered. Free literature. Christy Supply. 
Dept. 1433, 2635 N. N. Central Ave., Chicago. 
MONUMENTS 


MONUMENTS—Direct Low Prices, Freight 
paid. Guaranteed. Free Catal and 
samples Write Granite- Marbie Factory, 
A49, Oneco, Florida. 
MOTION PICTURE & SOUND 
EaQl IPMENT 
FILM-SUBJECTS—-Black 
White and Color; Sound or Silent 
est selection ever compiled; 75c to $100. 
Write for new, Deluxe 1943 Catalog—pro- 
f ly illustrated! 25c ‘coin or stamps) 
purchase. Hollywood Movie 
California 
4 Majorette 
8m: 





and 


8-l6mm 
Larg- 


r nded first 
Supply, Hollywood 
GLAMOUR Newsreel No 
beauty queens 50 ft 
$2.00 only $1.00 16mm 100 ft ; 
i sample, dime. Jenkins, 392-A 
mira, N. ¥ 
MOV IES Bi Men: Trave Comeds 
n 16mm Lists free with 
Keeley, 42-H West 


Glam- 


aime 
rY¥ 


Boston 
ns Cheap List 
Phoenixville 
yr 16mm m 
679 Northampton, Ea 





MACHINERY) roots & SUPPLIES 


STEEL bea 
& e t 
mpar 

Brook 

NEW 


TWIN 
Mot 


iIRIND D Like acto ttachment 
for Be Grinde eap actory, 
1-A East 31, Kansas City, Mo 
MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 
magic shop 
latest tricks. 





WORLD'S largest professi 
keep you in touch W 
) receive ailings send 25c for 1943 cats 
”. Hol den: s, P-220 W. 42nd St.. New York 

MAGICIANS c ambi er secrets exposed 
Car D hboard Machine 

; B . 


HY rPNOTIZE A 
€ od $2.0 | 


Michigan 


Detroit 





MILK GOATS 
Goat J al, Dept 
M 


DAIRY 
Mo nt! magazine 


: b 





REPRODUCE ‘ 

wood eather, € Oo 
Disse c 4667 Rock 
Ohio 


MODELS & 


SHIP model kits 
ne Fisher nm 


Boucher 
Kit 


ip 





MODEL SUPPLIES 


and fittings 
acht equipmer 


rine Mode and Ideal 


price 
and 
Bosto 
MOST mplete Illu 
HO OO" Model 
pub ashe. Send 5c f 
Gate I t 


neEwa: 


HO 43 page 


waukee 
ENGINES, P 
Iten Cats 
40 E. 2ist St 
SHIP Model 
arge 64 page Catalog 2 
E. lith St New Yo rk Ci 
OPPORTU NITIES 
Remarkable drugiess 
healing. No manipulation. No apparatus 
Unbelievable simpucity and results. Inex- 
pensive correspondence course. Write Meta- 
science, De Lar Florida 


MONEY MARKING 
LEARN Metascience 





Complete | 
t ll 


MOTORCYCLES, BICYCLES & 
SUPPLIES 


fOTORCYCLE Parts, New 
10c. Ballak. 811 N. 9th, St 
MUsic, MUSICAL INSTRUMENTS 


sonaw mises! Send your poems for our 
er and Free Rhyming Dictionary 
Records made Vanderbilt 
Studios, Box 112, Dept. 4-L, Coney 
N. ¥ 





SONGW ITERS 


PLAY Hit Songs Swing-Pia 
dime sample arrangemen 
Christensen Studios 
Chicago 4 
RECORDINGS Th isar 1900 35. Cla 
r ts. Josephine 





OLD STAMPS W wNTE D 


ay $100.00 each for 1924 lic green 

tamps, rotary perforated elev- 

to $1,000.00 each unused Send 6 

f large illustrated folder show- 

g prices paid Verr Baker 
ria, Ohio 


PATENT ATTORNEYS 


INVENTORS 





Learn now - thout obliga- 
or how to protect ar ell 
Secure Free *‘ Rec vd of 
ablishing date of 
Book Patent Guide 
taining complete } 
and 


entior 
rm for est 
and Free 


e A. OBrien 
ed Patent Attorr 

ng, Washington 

INVENTORS: Before disclosing 
vention to anyone send for Form ‘‘Ev 

dence of Conception”: “Schedule of Gov- 
ernment and Attorney's Fees’’ and instruc- 
tions. Sent free. Lancaster. Allwine & 
Rommel, 413 Bowen Building, Washing- 

d.Cc 


your in- 


iable booklet 
When 
ention together 
Evi of Inventio 
Write nediately to experienced 
atent counselors, Victory Evé ans & Co 
741-M Merlin Bidg.. Washingt« dD. C 
INVENTORS: Send for free copy my 72- 
page book on patents. Rea on able terms 
pt action. Confidential, personal serv- 
L. F. Randolph, Dept B40 A. Wash- 
ngton, D. C 
INVENTOR’'S GUIDE” free, 
100 mechar 1 movements 
about patentin selling inventions 
B Lederman n, 154 Nassau St.. New 
PATENT-Particulars” and Blanks, free. 
airmailed ow. ing Buck, P-Hotel Plaza 
Washington, D 


PATENTS Secured. Two val 


‘Patent Protect 


containing 
informatior 

Frank 
York 








ALLA 


WANTED At Once! 
or merely Finley Brothers 
bine, Kr ille, Tennessee 


New Inventions. Cash 
1904 Wood- 


INVENTORS: Foresighted manufacturers 

alr planning post-war sale of new 
non-military products. If you huve a useful 
invention, patented or unpatented. write 
Chartered Institute of angen Inventors, 
Dept. 3-B. Washington. D. 


___PERSONAL _ 


HAVE You Tried God? God never fails 
those who know how to apply the Crea- 
tive God-Law in attaining Health, Love, 
Financial Success. If you are troubled with 
ill health, financial or domestic difficulties, 
learn how to overcome these problems 
through the Creative Power of God, Here 
and Now Write today for Free copy of 
“Your Heritage The Neotarian Fellow- 
ship, Desk 31, Kansas City 6, Missouri 
PSORIASIS Sufferers: Pixacol has brought 
relief when everything else failed. Cau- 
tion: use only as directed. Apply external- 
ly, dries quickly, convenient 
$1. bottle without investing a cent! 
Pixacol Lab., Box 1298, Cleveland, Ohio 
ENTERTAIN, mystify friends by Crystal 
Gazing and other forms of Mental-Physi- 
cal Phenomena. Instructions $5.00. Regu- 
lar $1.00 Astrological Forecasts, 
ample 30c pu 7 3313 Prospect, La 
Crescenta 
FOOT Sufferers! Send 25 for trial 
package Karbo-Kay th relieved nm 
ter 10 years agony of bad sm ell 
Athletes Foot. You must be satisf 
Clinic, Box 165, Pi: Bluff, Arkansas 
CONSTIPATED This drugless Method 
guaranteed to clean yo it. No anes it 
No exercise or additional Send 2 
The Health Coun “1311 
Prancisco Calif 
LIVE a life of abounding Happiness! Ha 
Health We alth, Prosperit; earn toa 
tract é _Happine and Success in 
Only $1 ra G Béereer, 
J 





AY enue 
BUY wholesale; sell 
paste; shaving cre 
etc. Free catalog. Keystone, 72 

ue, New York, New York 
SONGWRITERS write for free booklet, 
Profit Sharing Plan. Allied Music, Dept. 

68, 204 East Fourth, Cincinnati, Ohio 
“— Le IRE Desk Cal len welve Var- 
Girls i 1919 

Gir rare Phila 
HANDWRITING 
Vario-print q 
Wilkes-Barre, Pa 


PHOTO FINISHING 


IMMEDIATE Service! Pictures returned 

same day order received. Smashing Low 
Pre-War Prices! Sixteen guaranteed Deck- 
led-Edge Velox prints from roll, 25c. Or 
one colored or two plain enlargements Free 
with 8 Deckled-Edge prints, 25c. 16 re- 
prints from negatives 25c. Candid Rolls 
developed, Magic-Eve Timed. Vaporated. 
and enlarged to 3 x 4 on Deckled-Edge 
Velox Paper—36 exp. 35mm $1.00; 18 exp 
60c; 16 exp. No. 127, 50c; exp. Bantam, 
25c, Reprints, 3 x 4, 3c each. We have new. 
perfect 35mm film! Low prices, Free Mail- 
rs, details on request Ameri can Studios, 
Dept. 607. LaCrosse. Wi 


BIGGEST $1.00 value in 35MM finishing 
today. 36 exposure fine grain 3'4x¢4 en- 
largements; deckled, embossed margin and 
date. Eighteen exposures 75c; sixteen ex- 
posure splits 55c. Free mailers. 8 exposure 
rolis in beautiful, deckled contact finish 
with embossed wide margin. 25c. Mailbag 
Film Service. Box 5440A, Chicago 80 
coloring photographs a fascinating 
or profit Learn at 
Easy simp Previous 
experience unnecessary. Send for free in- 
formation and requirements. National a 
School, 1315 Michigar Dept >. Ct 
cago 


razor blade tooth 
per sonal need 


Fifth Ave- 


character analysis, 25c. 
6-B Woodbur Street, 





YOUR choice—i6 sparkling pr r 8 
ze r if ‘desi red) 
Lifetime 

200, May's 


de eloped to album 
it 8 prints > Geppert 
J-1, Des Moines, Iowa 
POULTRY & SUPPLIES 


poultry problem will 

you read American Poultry 
500,000 poultrymen do 
5 years $1.00. 
Clark, 





YOUR greatest 
le whe 


Journal regularly 
why not you? Only 25c year, 5 
American Poultry Journal, 528 S 
Chicago 
ALL The 

coveries 
scribe now! 
Poultry Tribune 
Tl 


News of poultr Marketing, dis- 
breeding 
One year 


Dept Mount ‘Morris, 





PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABELS» 
DISTINCTIVE Stationery at Reasonable 
Prices. Samples free. Stump Printers 

South Whitley, Indiana 





rinted two 
ine return 


PARCEL Post Shipping Labels 
colors oe y | your fd 
address; 1.00, 5 

$2.00" 1000-63-75,  £800--$12.80° postpaid. 

Sample Free. The Edgewood Press, Box 

C-367, Edgewood, Maryland. 


1000 6 x 9 CIRCULARS for $1. Armand 
Cartier, 695 North, Pittsfield, Mass. 


1,000 EMBOSSED Business Cards $2.00. 


Goodall, 37 Gardner, Vallejo, Calif. 


| SONGWRI 


PRINTING OUTFITS & SUPPLIES 


AUTOMATIC Post Card Printer. Prints 

3000 per hour at a cost of 5c per thou- 
sand. Simple to operate. 
Price $9.50. Literature Pree. L. M. Mc- 
Totter he PS, 507 E. Trade St. Char- 
jotte 





Guaranteed. 





“PRINTOMATIC”  Self-feeding Rotary 
Stencil Post Card Printer, $9.50 Com- 
lete. All_ Makes Duplicator Supplies. 
iterature Pree. Typewriter Supply, 336-M 
Fourth Avenue, Pittsburgh 22, Pa 


PRINTING Outfits and Sup lies. Send 
Stamp for details or dime for complete 

illustrated supply book. Kelsey, Inc., W-8. 

Meriden, Conn ahs 

PRINTER'S Su pply Bargain Catalog. Send 
yg Bradshaw, 3214-P Huron, Chi- 

cago 2 

SeIT ine Presses, Type, » Supplies. 
3c. Turnbaugh Service, Loysville 


PROFITABLE OCCUPATIONS 


MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re- 
pair. How to get business, etc., all phases 
covered. Free literature. Christy Supply, 
Dept. 1033, 2835 N. Central Ave., Chicago. 


LOCKSMITHING Course—Practical inex- 
pensive lessons for handy men. Just 
out! Fit keys, pick locks, de-code. make 
masterkeys. Satisfaction guaranteed. Send 
for Free Details. Nelson Co., 321 South 
Wabash, Dept. 709, Chicago. 
$5000 FROM Half Acre! Growing Ginseng. 
. contract supplied. Particulars 10c. 
Associated Growers, Dept. 12, St. Norbert, 
Manitoba 


108, SUPPLIES & INSTRU ON 


RADIO Service men and experimenters 
send for our giant radio catalogue. Save 

aa Yaise Radio Co., (1000-V), New- 

ark 

iawaet Prices. Radio Tubes. Parts. Free 
bargain lists. Potter, 1314-A McGee, 

Kansas City, Mo. 


CRYSTAL Radio Experimenters. V 
Hulet, 29 E. 39th, New York. 


RARE COINS 


FREE! Foreign coin, banknote and Coin 
Collectors’ Illustrated Catalog to ap- 
age service applicants. Send 3c postage. 
p to $20 cash paid for Indian head cents. 
All dates wanted. Buying list 10c, Tatham, 
Coinco., Springfield-D50, Mass. 
WE buy Indian Cents, Lincoln Cents. Old 
Rare coins wanted. Highest prices paid. 
Send 10c today for new 1943 price Cata- 
1 U.S. Coins. American Rare 
, Dept. 4, Transportation Bidg., 





Lists 
. Pa. 











Write 





1943-PDS STEEL Cents, 5c each. 25 dif- 
ferent Indians, $1.10. Thousands coins 
wanted, highest prices paid. Lists 3c. Bebee 


Coin Company, 1180 East 63rd, Chicago. 


10 INDIAN Head cents, different dates, 
also pricelists, 35c. Schultz, 105334 Rich- 

wood. Cincinnati, Ohio 

HOBBY News with large premium 1 25c a 
year Keim, Box 103, Sta. A, Flushing, 


1943 D and s Cents, price list, Mexican 
coin and bill, all for 15c. Ralph Hirsch- 
berg, 23 Waverly Ave., Oceanside, N. Y 
REFRIGERATION 


REFRIGERATION and air conditioning: 
This billion dollar industry headed for 
one of biggest postwar money-making 
booms. Thousands of new servicemen and 
dealers will be needed. Be ready to cash 
in on new opportunities ahead. Get ac- 
quainted with the industry through read- 
ing Air Conditioning & Refrigeration News, 
$4 r year, 52 issues. Write Business 
ne Publishing Co.., a 1113, 5229 Cass 
Ave., Detroit 2. Michig 
REPAIR Refrigerators. < ete Manual, 
.00. Su ad Publications, 328 South 
Jefferson, C 


ty an STA} 


ONE line 15c, 2 lines 25c, 3 lines 35c. Ex- 
cello, Box 500, Shreveport, Louisiana. 


ONZ Line 15c, 2—25c, +e. 1 een De- 
_ Luxe Stamps, Au burn, 














ONED, 3 lines 45c, = tures $1.85. 


Goan 
CO rederich Mtg., East Pitts h. Pa. 
SONGWRITERS 


SONGWRITERS! Outstanding, amazing 
offer. Hibbeler, C15, 2157 N, Avers, Chi- 
cago. 








SONGWRITERS! Send your poems for our 
offer and Free ‘‘Rhyming Dictionary’’ 
Phonograph Records made. Vanderbilt 
Music Studios, Box 112, Dept. 5-L, Coney 

Island, N. Y. 


SONGWRITERS: Our service includes free 

revision, melodies without charge, song 
recording and manuscript lead sheet copies. 
Cinema Song Company, Box 670B-3, v= 
erly Hills, Calif. 
TERS—Send 

ate Examination and 
Dictionary. Richard Brothers, 
Building, Chicago. 








Poem For Immedi- 
ee Rhyming 
46 Woods 





| POEMS Wanted For Musical Setting. Send 


poem for immediate consideration. Five 
Star Music Masters, 646 Beacon Building, 
ton. 


SONG Poems Wanted: Write for Free In- 

structive Booklet, Outlining Opportuni- 
ties. United Music Corporation. Dept. 26, 
Salem. Indiana 


SONGWRITERS: Write for free booklet, 
Profit Sharing Plan. Allied Music Com- 
pany, 204 East Fourth. Cincinnati. Ohio. 





SONGWRITERS—Write today. Free book- 
* a 2 plan. Song Service, 331-J West 46th, 


SPORTING GOODS, GUN 
TACKLE, ARCHERY 


BOWS-Arrows for Recreation-Hunting- 
nee ans. Beautiful Archery we 





i ages, 50 illustrations, only 

Thustrs catalogue Free. Archery, 617 

South State, Chicago. 

USED Guns, Binoculars, bought, traded, 
sold, Ammunition bought. hest Cash 

Prices Paid. Stoeger Arms Corp., 507 

Fifth Ave.. New York, N.Y. 


SEND for free illustrated catalog of Law- 
rence leather belts, holsters, gun cases 
and other sporting equipment. George Law- 
rence Company, Portland, Oregon 
ARCHERY Equipment: Catal 
Mid-West Archery, 2209-D 
Chicago 49. 


SEND 10c for list 100 used Guns, Fray- 
seth’s, Willmar, Minn. 
ING 


STA COLLE 


FOUR Years Of War reviewed in our 134 
different suggestive Values as: Hitler's 

of Poland, Scandinavia, Holland, 
Belgium, France, Balkans, Ukrainia, Vivid 
ssues; Russia rents back, 26 spectacular 
Soviet; Pearl Harbor, typical Japanese; 
MacArthur's Heros, Philippines; Rommel's 
Race, African Colonials ehrmacht seeks 
Oil, Caucasian; Solomon's Offensive, Pa- 
cific Islands; Allied Blitz, Free French; 
Axis Surrenders, Mussolini Exhibition; 
Allied Bombers Blast, German Pictorials 
and even Curacao’s Striking New Issue cat- 
aloguing $3.14—to new approval applicants 
only 10c! Intercity Co., Dept. Y, Port 
Washington, N. 


VICTORY Packet Free: 
from Tanganyika—British Cayman Is- 
lands —- Animal — Scarce Babyhead — 
Coronation — Early Victorian — Airmail 
—Map Stamps—with Big Catalogue—all 
free eend 5c for postage. Gray Stamp 
Company, Dept. PR, Toronto, _Canada. 


— Stamps Worth Fortunes! Six Big 
tems! ‘‘Queer Countries’’ Packet: Dji- 
bout, Qwalior, etc. Packet scarce Russia, 
Catalog price 50c! Pine packet of 25 dif- 
ferent British Colonies—Turks & Caicos 
Islands, Hyderabad, Jamaica, etc. United 
States $4.00 and $5.00 high values. Big 
“Par East’’ packet of 20 different stamps 
from Dutch Indies, Siam, Philippines, etc. 
Illustrated 32 page booklet—tells where to 
look for, and sell, stamps worth up to 
$10,000 apiece! Everything for only 5c to 
approval service applicants!! Mystic Stamp 
Company, Department 55-R, Camden, New 
Yor ‘at Soe abe 
WOW! $10.00 Worth of Fun for only 10c! 
500 Foreign Stamps, unsorted and un- 
picked (mostly on bits of paper) just as re- 
ceived from the church missions and other 
sources. Africa, So. America, Australia, 
China, Philippines, Dutch Indies, and oth- 
er countries are represented. Includes a 
few commemoratives, airmails, and stamps 
25c or more each! The 
biggest Package of Fun i: Stampdom—and 
might find something really valuable! 
rice only 10c to serious approval appli- 
cants! Money back if not delighted. James. 
town Stamp Co., Dept. No, 5, Jamestown, 
New York. 


POSITIVELY Greatest Free Offer—Latest 
Scott's International $4.00 Stamp Album 
—covering entire World, contains 36,000 
illustrated, descriptive spaces; Scott's 1944 
Standard $5.00. Catalogues ‘‘Philately’s 
Encyclopedia” —atsolutely Free to appli- 
cants for Foreign Approvals becoming cus- 
tomers. Bargain Stamp Service, Palm 
Springs, California. 
BRITISH Empire Collection! Burma, Cy- 
prus, Gwalior, Sarawak, Tasmania; Also 
50 other British. Only 5c with Pictorial, 
and Le ye —. Lyman, 97 
Nassau, New York C 








e Free. 
t 75th, 
































Includes stamps | 


| CASH for used optical, 


$1.00 (Cat. Price) Ser lc! Two a U.S.A. 

cat.  20c; countries’’ packet 
(Djibouti, Mang uria, ete.);, scarce set 
Russia, cat. 75c. Everything ‘for only one 
cent to approval 


applicants! Garcelon 
Stamp Company, Box 418, Calais, Maine. 


FINE Approvals, freshly mounted. Past, 
personal service. Tell me what countries 

i prefer and I'll send their stamps. 
jiton Skinner, 345 East Ocean, Long 

Beach, Calif. 

FREE! Someeae “United States” stamp 
catalog with 1,000 illustrations! Send 3c 
for tage, Harris & Co., 99 Transit 

Building, Boston, Mass. _ 


79 DIFFERENT | including Tunisia, Aus- 
tralia, Indo-China, 5c approval appli- 

fame Ransom, 1333 Pontiac, Ann Arbor, 
ich. 

UNITED STATES approvals complete cov- 
erage fine quality, attractive rices. 

Seminole Stamps, Box 436, Coconut Grove, 








| Florida. 


SPECIAL—Airmails—23 different 


.. includ- 
ing Zeppelin, Triangles, Latin-America, 


| etc., 5c with approvals. Continental Stamp 


Co., Dept. C, Sandy Hook, Conn 


| FREE—Canadian Sets. Royal Visit, George 


VI, George V, Coronation, Jubilee, Oth- 
ers, to Spproval applicants. Ensign, Box 
118-P. . Orange, J. 
FREE— << choice of any 10 stamps from 

our first U. S. Approval selection. Illus- 
trated list included. Cosmopolitan Stamp 
Company, 1457 Broadway, Dept. 6P, N.Y.C. 


SOLOMON Islands, Seychelles, Nejd. Cay- 
mans, Manchukuo, Brunei. Everything 

3e with epprovale, iy ine. 130 (P) Clinton 

St.. Brooklyn, N. 

55 ort Gntied States 5c with 
Approvals. Bookman, Box 145-P, Maple- 

wood, N. J. 


| UNITED STATES—Numbers 220, 270. 280, 


397. 398, 647, 694, 695. 696, 743, Fl. Send 
30c. Whiton, Stamps, Westport, Conn. 
U. S. POSTAGE Due Set. ‘oc to $5.00 is- 

sue—l5c. Lincoln Exchange, 173 Colum- 
bia, Irvington 11, New Jersey 


MEXICO Census Commemorative Set. Free 
ith approvals ae Stamps, 1717-8 
Idaho Toledo. Oh 


1 LB. U. Ss. adintare 33c, 52 
hussman Stamp Co., 112 

Louis, io. 

SAVE! E new foreign stamps as they 
are hese . Free. Raymond 

Koch, Muscoda, Wisconsin. 


STAMP Dividends. Details with approvals. 
{rmetcens, 40 Jeanette, Youngstown, 
io. 

PHILATELIC Shopping News (stampic 
bargains) Free! 2660 Rochester, Detroit, 








ge list. New- 
Pine St., St. 


| Michigan. 


BOOKS about stamps. List ] grree. Bluss, 
51 West 46th. New York 1 Pee 
APPROVALS. Theodore FS 185 Steele 
Road, West Hartford 7, Conn. 
10 SIAM only 5c! Approvals, Ryan, Pine 

Street, Middletown, Conn. 
1000 MIXED U. 8. Old and New 25c, 2 ibs. 
$1.00. Weatherby, Troy, Ohio 


TOBACCO—PI PES 


ROYAL Deluxe Queen size cigar. 33-13% 

Imported Long Havana Filler guaranteed. 
Mild, good tasting. A cigar worth 18c for 
only 9c each. Send for free catalog and 
trial offer. Sidney Ram, 59 West Monroe, 
Q-4, Chicago, Illinois. 


FREE To Pipe Smokers—For a new pipe 
smoking thrill and experience, tell us 
your brand of tobacco and get Free —— 
age Mild, Tasty, Nature-Flavored reen 
River’’. Write a Pete Moberly, Box 
969, Owensboro, Ky. 
TRAPPING 
TRA? Fox and Coyote, on bare grounds or 
deep snow. Learn modern methods and 
tricks to outwit the sly furbearers. Free 
— circular. Q. Bunch, Welch, 

















FOXES, Nine in one day. ay. Trap a all fur- 
bearers. Particulars Free. Guaranteed. 
Write—Estabrook, Sherburne, Vermont. 


WANTED—MISCELLANEOTS 


mechanical, scien- 
Gordon's, 162-SB 








tific instruments. 


| Madison. Chicago. 
| MERCURY Lf Suteativer) we pay $1.50 per 
nd. Weste 





tn Metal Co., Blooming- 


ton, Illinois. 
WELDING, SOLDERING 


BUILD d4.c. arcwelder without rwindins 
armature. Plans $1.00 each. 25 to 600 
amperes from Vehicle motors. Light plant 
qener erators, Automobile starter-generators. 
iders Club, WB-3432 M-Mart, Chicago 54. 


COAT electric welding rods ic lb. Weld 

white metal (Di-cast) Make brazing flux. 
Plans, $1.00 Circular. Phillip Wilson, 1341- 
AE 8t., Napa, California, 
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IPE APPEAL—Prince Albert! 

Pleasing fragrance to keep her 
smiling. No-bite mildness to keep 
you smiling. Rich taste, yet so easy 
on your tongue. Crimp cut to pour, 
pack, and draw smoothly, and help 
a pipe to cake up better. Better to- 
bacco—world’s largest-selling brand. 
Prince Albert for PIPE APPEAL! 


S pipefuls of fragrant tobacco in every handy 
pocket package of Prince Albert 


7 fine roll-your-own cigarettes in every handy 
pocket package of Prince Albert 











Buy Wor Savings Bonds and Stamps regularly. POPULAR SCIENCE 





‘BATI | FOUGH 
IN THREE DIMENSIONS AS 
FLYERS LEND SUPPORT WITH 


BOMBS, GUNS, AND CAMERAS 
By JOHN H. WALKER 


LLIED victory in Africa and again in 
Sicily—first steppingstone to the inva- 
sion of Europe—was prepared and consum- 
mated under the protective web of air power, 
superbly co-ordinated with the attacks of 
the decisive ground forces and the mainte- 
nance of the essential sea lanes. 

On one field of battle after another, the 
story was told: Allied heavy bombers plas- 
ering the enemy’s rear-area air bases and 
supply ports; Allied medium bombers blast- 
ing his advanced fighter bases, tank columns, 

e@fand infantry reserves on the roads; Allied 

* dive and glide and fighter bombers slashing 
and strafing at his forward lines and strong 
points. 

This expert collaboration between air and 
ground forces is the fruit of a new theory 
and technique in the use of air power. Devel- 
oped by both the British and American air 
forces, this theory recognizes two basic kinds 
of support that air power can give to ground 
power. In Africa it found expression in the 
division of our air strength into Strategic 
and Tactical Air Forces. Its success marks 
it as the pattern for the future employment 
of the air arm and as one of the most impor- 








THIS IS A TYPICAL SETUP FOR 
AN AIR-SUPPORT CONTROL POST 


ca Yi’ 


COMMUNICATIONS lines or 
mounted on a jeep. Corrying two r 
each, it can string line at 30 miles 
the wire is being anchored to a tre 


tant recent developments in the art of war. 

Strategic air power, in this technical 
sense, is represented mainly by large bomb- 
ers, flying relatively long distances to strike 
the enemy in his home areas—war indus- 
tries, communications, ammunition depots, 
barracks, port facilities. This can be a form 
of air support, as when Maj. Gen. Jimmy 
Doolittle’s heavy bombers crippled the Axis 
African air force by bombing out the sup- 
port fields in Sicily and Southern Italy. But 
it also may function independently, as in 
the strategic bombing of Germany by the 
RAF and the U.S. Eighth Air Force. 

Air support in its purest, most direct 
form, is the job of tactical air power. No 
fixed limit is applied on space, although air- 
men have a rule of thumb that tactical 
yperations will not usually penetrate farther 
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bid by a wire tosser 
with a mile of wire on 
hour. Here the end of 
the beginning of a run 
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RADIOTELEPHONE OPERATOR 
sends messages by remote control 
through the transmitter, perhaps several 
miles away. Set is powered by batteries 


TRANSMITTER 
is camouflaged 
carefully to prevent 
destruction by the 
enemy. Carried by 
a 1'/2-ton truck and 
trailer with gaso- 
line-powered gen- 
erator, it handles 
messages by remote 
control, monitors 
planes, airfields, 
and headquarters. 
Its crew of two men 
serve as drivers, 
technicians, radio 
electricians. If it 
is knocked out, the 
operational truck 
can send directly 


than 150 miles into the enemy’s territory. 

The British called this type of air power 
“close support,”” although no one has yet 
been able to give a satisfactory answer to the 
inevitable question, “How close is close?”’ 
Its main work is the bombing and strafing 
of the enemy at the precise time and place 
that will assist infantry or armored troops 
to overcome local resistance. 

The old notion that air-ground support 
was entirely confined to light and dive 
bombardment has been completely over- 
thrown. Any bomber, up to the giant B-17’s 
and B-24’s, may be used on a support mis- 
sion. As a matter of military economy, how- 
ever, light or medium bombers usually can 
perform an air-support assignment with 
greater speed and efficiency. 

Air support can use a fighter plane to 
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COMMAND of the control unit, below, 
for information gathered by air and grou 
requests from headquarters for attack mi 
of attacks made. Such a unit usually se 


strafe the enemy, a glide or low-level bomb- 
er to drop delayed-action bombs on his 
columns, a dive bomber to plunk a load of 
high explosive on a strong point, a medium 
bomber to lay a stick or a salvo of ruin 
across a fortified position, or let down a 
string of delayed-action parachute bombs 
in a low-altitude sweep across a troop or 
truck concentration. 

Liaison and reconnaissance planes com- 
plete the list of air equipment used, with all 
types represented from tiny “grasshopper” 
planes that can land and take off in open 
fields, to converted twin-engined Lightning 
fighters that can outpace or outclimb any- 
thing the enemy could put in the air. 

Men and planes do the fighting, but the 
lifeblood of their work is communications, 
and here again every method is put to use, 


NOVEMBER, 1943 


Photographs by 
WILLIAM W. MORRIS 


CONTROL unit is 
housed in the oper- 
ational truck and 
a tent, both equip- 
ped for blackouts. 
It maintains con- 
stant communica- 
tion with planes, 
headquarters, and 
airfields. Setup is 
typical for area 
where ground forces 
are making attack 


clearing house 
econnaissance, 
s, and reports 
for a division 


TELETYPE offords direct communication 
with headquarters and airfields, with a 
permanent record at both ends to reduce 
chances of errors and misunderstandings. 
Three men operate the machine carried in 
the control truck. Telephone and radio 
can be used to supplement the teletype 


from the simple act of waggling a plane’s 
wings or dropping a message, to the most 
highly developed radio and wire equipment. 
Basic communications from headquarters 
to air bases are carried out by teletype 
wherever possible. Teletype is unique in 
providing both ends with an instantaneous, 
permanent copy of the order or message, 
thus cutting the chance of error or mis- 
understanding down close to zero. The tele- 
phone and radio circuits supplement this, 
and radio naturally is invaluable for com- 
munication with planes in flight, when plans 
must be altered at the last moment. 
Wire-tossing jeeps that lay phone and 
teletype wires at 30 miles an hour help keep 
the communications system functioning even 
during periods of rapid movement. Radio 
communication in the field is carried on 


51 


q 
; 
4 
: 
s 
- 
; 








SUPPORT PERFORMS MANY IMPORTANT 


25 , 


TRANSPORT. Big C-47 transport planes like these carry paratroopers and tow gliders loaded with air- 
borne troops far behind the enemy's lines. They also bring in important personnel and supplies, evacuate wounded 


LIAISON. Tiny “grasshopper” planes carry messages and transport officers behind the lines. Equipped with radio- 
telephone, they can perform reconnaissance in cases where high speed and armament are not needed for defense 
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mainly through a series of highly ingenious 
trailer trucks evolved by the Air Forces. 
The trailers carry their own generators, but 
tap into power lines where they are avail- 
able. If the enemy air force is operating in 
strength, wire can be laid and the entire 
trailer operation carried on by remote con- 
trol, with as much as seven miles between 
the broadcasting unit (which might be 
spotted by enemy radio direction finders) 
and the operational unit which is originating 
the messages. If the remote-control truck is 
knocked out by enemy bombing or artillery 
fire, the operational truck has duplicate send- 
ing and receiving equipment to continue 
work, 


Into these communications centers pours 
the endless flood of battle information—re- 
quests from headquarters for attack mis- 
sions, reports of attacks carried out, and 
disposition of enemy units observed by 
reconnaissance aircraft. 

Liaison between air and ground forces is 
effected by the assignment of air officers to 
work in co-operation with the g »und com- 
manders. An Air Support Command normal- 
ly is set up to function with an army or 
corps in the field. An Air Support Control 
works with a smaller unit, usually a divi- 
sion; a typical Control would include three 
officers and ten enlisted men with their 
communications (Continued on page 202) 


BATTLE SUPPORT. Preparing Infantry attack is launched. Team Air reconnaissance reports heavy 
for an attack by a combat team "X" meets unexpectedly stiff re- enemy armored striking force is 
X,."" bombers pound an enemy- sistance by mortars, field guns. coming up. Shall air support hit 
held hill and communications lines Artillery support is inadequate the tanks or help the infantry? 
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Fast fighters, such as this P-39 Bell Airacobra, serve as 
camera planes. Below, lenses of two K-17 cameras protrude 
from its belly, slanted for overlapping composite photos 


A quick decision is made: the 
tanks must come first. A reserve 
squadron of B-25's is ordered to 
smash the enemy armored column 





By radio, a squadron of bombers is 
diverted from a mission to bomb an 
enemy rail yard and "vectored" to 
help out the hard-pressed infantry 


PHOTOGRAPHY oploys a 
big part in air reconnaissance. 
Pictures developed in the field 
are sent by wirephoto transmit- 
ter to headquarters, where maps 
are corrected accordingly. The 
two prints below show a cross- 
roads as shot obliquely from a 
low-flying reconnaissance plane 


After bombs hove silenced the de- 
fending guns, combat team "X" is 
able to storm the hill and sweep on 
toward the river crossing beyond 
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Mealfime aboard the converted carriers is welcomed by 
Britis as well aos U. S. crews. The British like the 
cafeteria arrangement, calling it typically American. 
The cfew's quarters are roomy, for a fighting vessel 
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BABY FLAT-TOPS PACK PUNCH 


Planes based on tiny carriers spot and 
kill U-boats before they even see our 
convoys. One of these flat-tops, converted 
by U.S. shipyards from cargo vessels and 
called ‘Woolworth carriers’ by the Brit- 
ish, is pictured here by G. M. Davis, artist 
for the Illustrated London News. 





This is one of the first views of the hangar of an 
escort carrier. The elevator mechanism is shown in 
the right foreground, while the elevotor is raised. 
Wings are being extended on the plane at the left 
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Rising from the deck of a baby flat-top, 
the plane at left tokes part in the daily 
hunt for wolf-pack submarines. Aircraft 
from such vest-pocket carriers as this, 
converted in U. S. yards from 17,000-ton 
motorships and used by both the British 
and Americans, are keeping the Atlantic 
seaway open for valuable wor shipments 








THE U-BOAT = 


All flying as well as navigation orders 
come from the bridge, situated outboard 
on the starboard side. The officer at 
the extreme right is in control of the 
take-offs and landings. Sometimes these 
are very tricky in a badly pitching sea 





Funnels, unnecessary in the operation of 
a motorship, are removed so the flight 
deck can stretch across the entire top to 
provide a maximum runway. The location 
of the plane elevator, shown flush with 
the deck, and other parts of these baby 
flat-tops, is given in the drawing below 
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BUNA BOOTS, made to the specifications 
of regulation rubber boots, are among the 
latest products of the Government's syn- 
thetic-rubber program. Turned out in 
quantity on the production lines of the Con- 
necticut plant of the United States Rubber 
Company for essential workers, they are 


made entirely of buna S and rubber cement. 


SEEING FOR THE BLIND, an “electric eye” 
guards sightless sewing-machine operators 
by applying a brake when fingers near the 
needle. Developed by J. O. Kleber and M. G. 
Gregory, of the American Foundation for 
the Blind, it also signals a broken thread. 


MECHANIZED LAUNCHING has replaced 
brawn at the Kaiser shipyards and cut man- 
hours on the job by two thirds. An air ram 
on rails now hammers in wedges at the rate 


CAN OPENERS 
with a blade that 
folds flat are being 
furnished U. S. sol- 
diers for use on 
tinned rations. The 
opener weighs a fifth 
of an ounce and fits 
on a key ring. 


of 11 a minute to lift the cradle and shift 
the weight of a completed ship from keel- 
blocks to sliding ways. Eight rams, each 
handled by three men, are required to drive 
the 1,000 wedges used in launching a 
Liberty ship. The ram is the invention 
of Fred Schlotfeldt and Kenneth Hunt- 
er, Vancouver yard superintendents. 
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With a watch 
and two charts 
you can find 
your position 
anywhere in 
the world. 


oar 


Aided by the brightly shining 
stars, these three men on a 
raft could be in the middle 
of the Pacific and still have 
a _ chance of reaching the 
scfety of shore. Currents, 
winds, clouds, reflections, birds, 
end sea life will help if they 
know how to read their meaning 


Hou Lo 


By SEYMOUR FREIDIN 


from a torpedoed ship or a plane that 
couldn't make it home after a bombing raid. 
Do you think you could find your way to 
land? You stand a good chance of doing 
just that if you have with you on your raft 
a watch in a waterproof case (or, better 
still, in a transparent, waterproof rubber 
sack that can be kept closed) and two 
charts, one of the heavens and one a naviga- 
tional base chart of the world, and both 
drawn to the same scale. 

Even without these basic 


pat yes SE you got tossed out on the ocean 


implements, 


NOVEMBER, 1943 
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ANCIENT ART OF THE POLYNESIANS IS REDISCOVERED 
TO AID SEAMEN AND FLYERS ADRIFT FAR FROM LAND 


Polynesian travelers of some 600 years ago 
made long voyages over the trackless Pacific 
—the last of them a great cclonization trip 
from Tahiti to New Zealand, a distance of 
2,500 miles. Their navigators used simply 
their eyes, their sense of hearing and of 
smell, and a primitive knowledge of the 
heavens and the sea. 

But their method of navigation has been 
buried these past six centuries in a maze of 
Polynesian song and legend—-known only to 
their priests and wise men and transmitted 
by word of mouth from generation to genera- 
tion since economic necessity and tribal dif- 
ferences no longer prompted these great sea 
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migrations. Their secret has only recently 
come to light, and it is so remarkably simple 
that a system based on it opens the pros- 
pects of successful navigation to the most 
absolute landlubber. 

Capt. Harold Gatty, who was Wiley Post's 
navigator on his first round-the-world flight 
and has passed most of his life in the South 
Pacific, has written “The Raft Book” (the 
George Grady Press, New York) based on 
extensive research in Polynesian legend. 
“The Raft Book” is intended as a guide for 
those lost anywhere on the world’s oceans. 
Through the courtesy of Captain Gatty, 


POPULAR SCIENCE is able to present here 
some of its more important features. 

What value there is in following the stars, 
what various types of sea birds and fish 
indicate, how currents and winds may be 
used to advantage, what aid can be had 
from clouds and reflections in the sky—a 
knowledge of these things helped the Polyne- 
sians reach their destinations, and they will 
help the average man today as well, even if 
he is without training in navigation. 

With neither charts nor watch, the Poly- 
nesians relied on a traditional lore of the 
stars, viewing them as moving bands of 


WATCH AND STAR CHART GIVE THE EXACT POSITION OF THE RAFT 
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Out on a raft in the Pacific at 8 a.m. Greenwich time October |, the amateur 
navigator takes his bearings. He matches the zero hour on his star chart with 
the date on the navigation base chart and marks off eight hours (ot the arrow) 


Moving the zero to the new point and identifying the star above 
him as Markab, he spots his position on the base chart and finds 
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he is east of Hawaii. The star chart is looked at as from above 
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Stars were looked upon by the Polynesian 
navigators of six centuries ago as moving 
bonds of light that passed over the same 
islands night after night. Those passing 
over particular islands were memorized and 
used as beacons to lead the Polynesians to 
their destination. At right and in the 
diagram above, Sirius is an overhead star 
for Vanua Levu in the Fiji Islands at 
three minutes past midnight on January |, 
1944. All the stors are shown in their 
actual position for this moment. On each 
succeeding night they will appeor in the 
same positions about four minutes earlier 
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WINDS AND CURRENTS 


DICTATE DIRECTION OF TRAVEL 


Next, the raft navigator turns to a chart of winds and currents 


WIND 


WARM CURRENTS 


in the area of the Hawaiian Islands and finds that if he uses a 


sail he may be blown far to the south, but that the current will 
carry him in. He can cast a sea anchor and drift with assurance 


=COLD CURRENTS 


light. They knew all the stars of each band 
that passed over the islands in which they 
were interested, and knew what star would 
be over a given point at a given time. Then 
they simply set their course by this star. 
This required years of memorizing, how- 
ever, and restricted the Polynesians to the 
stars passing over the islands with which 
their navigators were familiar. 

Since stars and their positions in different 
seasons of the year cannot be memorized 
overnight, Captain Gatty simplifies this 
system of navigation by providing a chart 
of the stars with markings on the border 
in Greenwich time. If you are able to 
recognize a star overhead and identify it 
on the chart, it makes little difference 
whether you know its name. 

One essential feature of Captain Gatty’s 
star chart is that it is printed or transparent 
paper. Thus, with the stars visible from 
either side, the chart may be used both to 
check on the night sky and to find the 
position of given stars on the navigational 
base chart of the world. In checking on the 
stars overhead, the chart is looked at from 
one side; in locating them on the naviga- 
tional chart, it is looked at from the other, 
as if you were yourself above the stars 
looking down on the ocean. 
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To complete the system of navigating by 
the stars, you must keep your watch running 
on Greenwich time or be able to make 
calculations from it in Greenwich time. This 
is necessary, since the transparent sheet is 
moved over the navigational chart in ac- 
cordance with the time of day in Greenwich 
time and with the date. 

Just as the Polynesians ‘chased the stars” 
to their destination, you can pick out a star 
on your course and follow it with equal 
assurance of success. The movement of 
your “guiding star’’ must be watched hourly, 
and your course set an increasing or de- 
creasing amount to one side according to 
whether the star is moving away from your 
destination or toward it. 

In weather when ihe stars are not dis- 
cernible, there is a duration-of-the-day 
method of setting your course that will serve 
as well. This consists simply of measuring 
the length of time between sunrise and sun- 
set, and using this knowledge along with the 
date to find latitude and longitude in hemi- 
sphere tables included on the navigational 
chart. Probably the only way to determine 
the duration of the day on a raft is the slow 
but sure one of taking readings from your 
watch at both sunrise and sunset. 

Eyes and senses must also be brought to 
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bear to pick up and recognize signs that 
will help you guide your raft toward land. 
Use the winds and currents in propelling 
your craft, sailing if the wind is right, or 
using a sea anchor that will keep you drift- 
ing with the current. Before deciding which 
to try, however, decide whether the resultant 
winds—the sum total of the prevailing and 
the other winds—or the current will better 
serve you. You should know, too, that the 
winds may blow in one direction and the 
current may flow in one directly opposite. 
Captain Gatty has prepared winter and 
summer charts of the winds and both warm 
and cold currents covering all waters. 
Birds can also be a big help in finding 
direction. The Polynesians saw land birds 
take off year after year in the same direc- 
tion and knew that they could not rest on 
the ocean. In the great voyage to New 
Zealand, they followed the route of the long- 


tailed cuckoos after repeatedly observing 


the migration of these birds from Tahiti. 
The Polynesians frequently carried frigate 


SMALL CLOUDS AND SWELLS DISCLOSE THE NEARNESS OF LAND 


Note: In Captain Gatty's "The Raft Book,’ 


reflects more heat than 
hover over all atolls 


Because white sand 
the sea, smal! clouds 
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birds as an aid in sighting shore. Released, 
these birds would fly upward, spot land if 
any were to be seen, and go directly to it, or 
else, if land were not in sight, they would re- 
turn to the boat, from which they could be 
set loose again later on. Pigeons could be 
used easily as substitutes. 

Captain Gatty has prepared pictures of 
the main sea birds along with a list of their 
characteristic markings to help in identify- 
ing them. Noting their flight is one of the 
most important ways of telling when you 
are near land and in what direction it lies. 
The type found over any area of the ocean 
depends on the temperature, depth, and 
salinity, and the movement and kind of 
marine life present. Identifying the birds 
will often give additional information. 

Most tropical sea birds do not range far 
from their breeding grounds on islands and 
coasts, and as a consequence they are not 
often seen far from land. All of them are 
edible, and they are easy to catch. You can 
bag an albatross or other hook-billed bird 


‘ these illustrations appear in full color 


Parallel swells, curving to the shape of the land, 
are driven toward on island by the prevailing wind 
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BIRDS TELL PROXIMITY 
AND DIRECTION OF LAND 


Close watching of sea birds is a good guide to shore. These creatures 
cannot land on the ocean, and toward dusk they always fly back to the 
nesting grounds. Above ore excerpts from Captain Gatty's book, giving 
pictures of sea birds and ovilining their most helpful characteristics 


with a shiny metal object tied to a string. 

Keep a sharp lookout for fish and other 
surface life, bearing in mind that rich 
marine life occurs in quantity only relatively 
close to shore. Far out, there generally are 
whales, porpoises, large sunfish, and ocean 
bonitos. 

Polynesian navigators watched the sky, 
knowing that small clouds hovered over 
atolls. This is because the white sands re- 
flect more heat than the surface of the 
water and cause a difference of temperature 
above. The cloud over your atoll will be a 
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little to the lee side, blown 
that way by the prevailing 
wind. You will be able to 
see on its underside a re- 
flection of the bright tur- 
quoise lagoon long before 
the atoll appears over the 
horizon. 

Deep water is a poor re- 
flector, but lagoons and 
other shallow waters play 
their colors on a cloudless 
sky. In polar regions, this 
results in “water skies” 
and “ice blinks.”” The 
former, a sharply defined 
shadow in a bright sky, 
indicates open water in 
the midst of ice, and the 
latter, a patch of bright- 
ness in the gray, means 
floes or shore ice in open 
water. 

Waves and swells tell 
their tale as well. The 
prevailing wind carries 
parallel swells toward an 
island, and they curve to 
the shape of the land as 
they near it. Those direct- 
ly in front form waves 
that break on the reefs. 

Sounds also can give you 
a good idea of how near 
shore may be. Gulls, with 
the exception of the’ kitti- 
wake, are not found far 
out, and their cries in 
flight generally indicate 
near-by land. In fact, con- 
tinued cries of sea birds 
from one direction usually 
signify a roosting place on 
the shore. There are such 
sounds, too, as breaking 
waves, fog whistles, and 
buoys. And, of course, if 
you hear a factory or train 
whistle, it’s all over but 
the celebration. 

But don’t try to go head 
on into the shore when you actually sight it. 
It’s usually dangerous to attempt a landing 
from the windward side of an island, and 
even on the lee side, heavy surf may make 
it hazardous. Don’t risk everything by try- 
ing to fight your way in. If you have any 
doubts, remain outside the breakers and 
signal for help with any means at your 
disposal—a pistol shot, a flare, a distress 
flag, or a plain, lusty shout. 

Navigating the high seas in a small boat 
is perfectly possible if you know how. The 
Polynesians did it—and so can you. 
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CONEY ISLAND AQUARIUM 
TO BE WORLD'S LARGEST 


HE largest aquarium in te world, to be built by New 
York City at an estimated cost of $1,500,000, has been 
tentatively planned for postwar construction at Coney Island. 
In addition to virtually every known type of fresh and salt- 
water fish, the aquarium will exhibit biological specimens 
and aquatic birds gathered from all parts of the world. 











Covering a 10-acre area, the 
proposed aquarium will include 
a main building housing prac- 
tically every fresh and salt- 
weoter fish known to man, out- 
door pools for seals and pen- 
guins, and a speciol aquarium 
for children. There will also be 
restaurants, a lecture hall, and 
a promenade deck. The above 
is our artist's conception of how 
the “‘oceanarium’ will look 


Among the interesting novel- 
ties proposed for the aquarium 
are glass-enclosed possage- 
ways through the giant tanks 
which will enable visitors to 
get unusual views of the fish. 
There will also be a catwolk 
at the top of each tank, and 
viewing windows in its sides 


Plans call for a special sec- 


| tion in which waterfowl and 


aquatic birds will be housed 
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PARAFFIN CHLORINE CHLORINATED HYDROCHLORIC 
WAX aalitalaal ACID 


Y BUBBLING chlorine gas through melted paraffin wax Shown above is the chemical se- 
so that the chlorine replaces the hydrogen in molecules quence in which chlorine gas, 
of the paraffin, industrial chemists are now economically | bubbled through paroffin wax, 
producing a noninflammable wax which, when applied to produces chlorinated paroffin. 
: : : . The hydrogen that is eliminat- 
textiles, renders them waterproof, fire-resistant, and mil- ; 
er . hee ed from the paraffin is then 
dewproof. The hydrogen that is eliminated from the wax combined with ences chicsine 
is then made to combine with excess chlorine and thus to produce hydrochloric acid 
produce hydrochloric acid as a by-product. The odorless, 
durable wax can also be used in making plastics. 











In a test of the wax's water- 
proofing qualities, as shown 
at far left, a treated piece 
of fabric resists water poured 
over its surface, while an un- 
treated piece of the same fab- 
ric allows the water to pass 
through it into the receptacle 


At the immediate left, ordi- 
nary poroffin is shown burning 
steadily after having been ig- 
nited, while the chlorine-treat- 
ed paraffin remains unaffected 
when it is placed over a match 


The third protection that the 
new wax affords textiles is to 
render them mildewproof. These 
pictures show the difference 
in the reaction of two pieces 
of the same material—one treat- 
ed, the other untreated—after 
prolonged exposure to dampness 
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A distinguished war correspondent 
forecasts a colossal conflict in the 
Far East—with the Japs the losers. 


By WALTER KERR* 


ISTANT Siberia may become one of the 
great battlefields of this war. 
For years now, a defiant Russian army 


has glared southward across the Amur 
River into Manchukuo, where the treacher- 
ous Japanese maintain their powerful Kwan- 
tung Army. 

Two strong forces poised to strike. Two 
traditional enemies. Mutual distrust. Mu- 
tual hatred. A conflict of interests that goes 
back more than 50 years. 

When that war comes—and the people of 
Moscow told me it was inevitable—the world 
will find out that the Russians never took 
their eyes off the Japanese, even during the 
most critical days of the battles for Moscow 
and Stalingrad. They never weakened their 
Far Eastern force. On the contrary, they 





* Reported crucial events of the war from Vienna, 
Berlin, Paris, London, Long 


him an authority on con- 
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Tough, well-trained troops like these will 
meet the Japs in the Battle of Siberia. 
Antitank gunners, clad in white for cam- 
ouflage against snow, drag their ski-shod 
piece into position for point-blank fire. 
The Red Army's antitank tactics stopped 
the Nazi panzers—and will stop the Japs 


strengthened it, and they will continue to 
strengthen it as they continue to wage suc- 
cessful warfare against the Germans in the 
West. 

The Battle of Siberia will be no side show, 
but a war with a million men and more on a 
side. 

In the last two years, the situation in the 
Far East has changed considerably. In the 
beginning the Russians had their hands full 
with the Germans, and the only question 
was: Will the Japanese attack? Now the 
Russians are fighting a winning war with 
Germany, and the question is: Who will at- 
tack first, the Russians or the Japanese? 

When I first got to Russia, Germany's 
mechanized army was driving on Moscow, 
and the people asked me: “Do you think the 
Japanese will stab us in the back?” But 
this year, following the successful Russian 
counteroffensive against the Germans west 
of Stalingrad, an official of the Russian 
Foreign Office told me: “You have been 
here long enough to know that when Hitler 
is beaten we will take on the Japanese.” 

The only question then is which country 
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THE TRANS-SIBERIAN RAILWAY 
is Russia's life line to the “fronts” 
where her Siberian armies face their 
inveterate enemies across the Amur 
in Manchukuo. Traversing the iron 
and coal fields of the Kuznetsk Ba- 
sin and the rye and wheat fields of 
the Irkutsk area, the double-track 
line would be a prime objective of 
a Japanese attack. Hedging against 
the of this vital rail link, the 
U.S.S.R. has built o second railway 
paralleling the Trans-Sib far to the 
north. This new line could be more 
easily defended and kept in service 
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will attack first. The answer provides the 
clue to the nature of the campaign that will 
be fought. 

If Japan attacks, in a suicidal move of 
despair, we can expect the Russians to with- 
draw into the Siberian wasteland until they 
are strong enough to counterattack. But if 
Japan waits until Russia attacks, we shall 
tussian troops driving deep into the 
heart of Manchukuo. For Russia will attack 
only when Russia is ready. 

tussia this summer was already on a war 
footing in the Far East. Its divisions were 
not organized into military “regions,” the 
customary peacetime designations that cor- 
respond to our “corps areas.” “Regions” had 
been replaced by “fronts.” We began to 
hear of the “Far Eastern Front” and the 

Trans-Baikal Front.” In Russia the “front” 
is a wartime organization headed by a front 
commander who directs the operations of 
several armies. In each of his armies he has 
a separate air force, one or more tank corps, 
ind anywhere from five to 15 divisions. 

Out in Siberia the “Far Eastern Front” 
embraced the eastern part of the Russian 
line, including the great port of Vladivostok. 
But Vladivostok is difficult to defend, so 
front headquarters was established farther 


see 
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he surprises in 
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. An invention 
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pt under wraps 

at the front. 
guess is that 
an antiperson- 
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to the north in the city of Khabarovsk. Here 
the commander was Army General Josef 
Apanasenko, a little Cossack called ‘“Her- 
cules” by his friends. 

The “Trans-Baikal Front” was farther to 
the west—-based, as its name implies, just 
east of Lake Baikal in the city of Chita. 
Its commander was Colonel General Georgi 
Kovalev, a big fellow with many years of 
service in Siberia. 

If Japan attacked before Russia was ready 
in the Far East, Apanasenko would have to 
fight to defend the Trans-Siberian Railway, 
Vladivostok, and the new industrial areas 
that Russia built some years ago to supply 
its Far Eastern force. Kovalev would have 
to help Apanasenko by hammering at the 
Japanese flank, but his great mission would 
be to take a position astride the railway and 
prevent the Japanese from pushing along 
it to the west, toward the rye and wheat 
fields around Irkutsk and the coal and iron 
area of the Kuznetsk Basin beyond Kra- 
snoyarsk. 

The Japanese might be able to seize Vladi- 
vostok in a quick lunge from Manchukuo, 
and they probably could cut the Trans- 
Siberian Railway in a number of places. 
But the gains would be costly and would 


CAVALRY will have its innings on the Siberian 
plains. The Red Army uses mounted troops effective- 
ly in masses of two or more divisions. Horsemen of 
friendly Outer Mongolia will help give superiority 
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lead to nothing. For the Russians have al- 
ready moved their Pacific fleet from the 
waters around Vladivostok, and they have 
built a new railroad paralleling the Trans- 
Sib many miles to the north. This line, which 
can be presumed to be in operation, runs 
from Ust Kut, just northwest of Lake Bai- 
kal, across the tundra regions to Kom- 
somolsk, north to Khabarovsk. 

Let's go back and see why the Russians 
have made these preparations for war, why 
every soldier and civilian I met in 18 months 
in Russia hated the Japanese the way 
Americans have hated them since Pearl 


Harbor, why they feel that war between the 
two countries is inevitable and that the only 
question is which country will attack first. 

We can begin with February 9, 1904, when 
che Japs, striking as suddenly and as treach- 


erously as they did at Pearl Harbor, at- 
tacked the Russian naval base at Port Ar- 
thur, precipitating the Russo-Japanese War 
which ended in disaster for Russia. The 
people of Moscow have never forgotten that 
cold February day, nor have they forgiven. 
By the terms of the Treaty of Portsmouth 
the Japanese not only took Port Arthur but 
obtained a free hand in Korea and took pos- 
session of the southern half of the Russian 


Russia's first line of defense against the Japs in 
Manchukuo is a gunboat flotilla on the Amur River 
Bottom: Soviet infantrymen armed with Degtyarev 
7.62-mm. submachine guns ride a 26-ton medium tank 
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island of Sakhalin, lying north of Japan. 

Then, after the Russian revolution of 1917, 
the Japanese joined the Americans and the 
British in a temporary occupation of parts 
of eastern Siberia. We pulled out in 1920, 
but the Japanese stayed on until 1922, and 
then they refused to surrender the northern 
half of Sakhalin. Finally. in 1925 the Rus- 
sians forced them to withdraw. Diplomatic 
relations were opened between the two coun- 
tries. 

Nothing much happened then until 1931, 
when the struggle for supremacy in the Far 
East came out into the open. The Japanese 
occupied Manchuria, which they renamed 
Manchukuo. Russia fought back by aiding 
the Chinese. Japan forced Russia to sell its 
interest in the Chinese Eastern Railway that 
crosses Manchukuo, the short cut to Vladi- 
vostok. 

Then the aggressive Japanese cast cov- 
etous eyes on Outer Mongolia, but the Rus- 
sians said ‘‘No.” That country, they declared, 
was Russia's sphere of influence. Stalin said 
he would go to war to prevent Japanese 
penetration. Border incidents developed. 
The Japs began testing Russian strength. 
In 1938 they tried to take a piece of terri- 
tory near Lake Khassan on the border south 


The Red air force has proved its mettle against the 
Luftwaffe. These are YAK-!I light fighter planes, 
good on rough advanced airfields. Mongolian types, 
below, are common among Soviet Far Eastern troops 








of Vladivostok. The Red Army kicked them 
back in a battle that involved the use of 
tanks and planes as well as infantry and 
artillery. The Japs tried again the follow- 
ing year to move into Outer Mongolia. In 
one great battle that lasted only a week, the 
Red Army surrounded and annihilated the 
Japanese Sixth Army. Marshal Georgi Zhu- 
kov, who won the battles for Moscow and 
Stalingrad, commanded the victorious Rus- 
sian force. After that the Japanese pulled 
in their horns. But by that time every Rus- 
sian knew that only war could settle the 
conflict of interests between the two coun- 
tries. 

Now for the weapons the Russians would 
use in a war with Japan—weapons tried and 
found excellent in the war against Germany. 
The Japs would find the Russians among 
the best artillerymen in the world. Russian 
divisions are liberally equipped with 45- 
millimeter (1.8-inch), 76.2-millimeter ( three- 
inch) and 122-millimeter guns. They use 
them boldly, up forward with the infantry. 
A great number of artillery regiments are 
reserved for use by the high command, en- 
abling it to organize mass fire on the sectors 
it selects for attack. 

Russian tanks manned by experienced 
crews will include the heavy 42-ton KV 
model and the medium 26-ton T-34, both 
armed with three-inch guns. 


Siberia is good country for cavalry war- 
fare, and the Russians, aided by the Outer 
Mongolians, with whom théy have a pact 


of mutual assistance—should have clear su- 
periority in this branch. The Moscow con- 
ception of the best way to use cavalry is to 
employ it in mass, in units of two, three, or 
more divisions. 

No American knows much about the Rus- 
sian air force, but it has been able to keep 
pace with the German Luftwaffe, so its 
fighter planes, such as the MIG-3, the YAK, 
and the LAGG, should be able to handle any- 
thing the Japanese can send up. 

As for the Red Army infantry, it prob- 
ably has few equals in the world. Its men 
are tough, trained to endure hardships, ac- 
customed to the climate, disciplined, and 
good marksmen. The experience of the war 
against Germany shows they are not afraid 
to die. Rifle divisions are thoroughly trained 
for antitank warfare, and the Japanese are 
sure to find their armored columns cannot 
succeed where Germany’s armored divisions 
could not. Every unit has its antitank de- 
tachment, and the troops are trained to use 
antitank rifles, fuel bottles (‘Molotov cock- 
tails’), and heavy antitank grenades. 

Furthermore, the Red Army has a few 
cards up its sleeve which the Japanesé know 
nothing about. One is a weapon that the 
soldiers call “Katusha,” probably some sort 
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of a rocket gun that kills with a spreading 
flame. Russians say it won the battle for 
Moscow. 

Back of the fighting forces is a new in- 
dustry in the Far East, which has been de- 
veloped since the revolution of 1917. North 
of Khabarovsk and Komsomolsk are coal, 
iron, and oil fields. Most of the oil comes 
from Sakhalin and is refined in Khabarovsk 
and farther to the north at Nikolaevsk. 
There are great cement plants at Vladi- 
vostok and Komsomolsk, and three steel 
plants producing everything from pig iron to 
rolled-steel products at Petrovsk-Zabaikalsk 
near Chita, at Komsomolsk (a new shipbuild- 
ing and metallurgical center), and at Irkutsk. 

The armies of the “Far Eastern Front” 
and the “Trans-Baikal Front,” equipped 
with excellent weapons and backed by a 
recently developed industry and an improved 
transportation system, will employ tactics 
developed during the war with Germany. 
There is nothing much about them that was 
not known to military science before the 
war, but through trial and error, defeat and 
victory, the Russians have found out the 
best ways to use their available manpower 
and equipment. They have learned to fight 
on a wide front, employing mobile striking 
forces to smash enemy attacks and to obtain 
superiority in the sectors selected for of- 
fensive action. In the early days of their 
war with Germany, they were a little in- 
clined to slug it out with the enemy, regard- 
less of the enemy’s strength. Now they have 
learned to fall back rapidly and then to 
strike in counteroffensive at the proper mo- 
ment. They have also learned a great deal 
about communications and supply. 

The Japanese have had a healthy respect 
for Russian arms ever since they clashed 
with the Red Army at Lake Khassan in 
1938 and at Khalkin-Gol in Outer Mongolia 
in 1939. That, undoubtedly, is why they 
never dared to cross the Siberian border in 
the first two years of the German war, al- 
though the Nazis in Berlin must have called 
upon Tokyo for help. 

As time goes on, as the Germans continue 
to take a beating in the West, Russia will 
get tougher in the East—not, I am sure, to 
help America, Great Britain, and China in 
their war with Japan, but to settle old scores 
that go back to that February day in 1904, 
when the Japanese jumped the Russian fleet. 

Whichever country is first to attack, the 
ultimate outcome is clear. Japan will go 
down in defeat. Its cities will be bombed 
from Russian soil, undoubtedly with Ameri- 
can planes. Its Kwantung Army will be 
driven from Manchukuo and almost certain- 
ly from Korea. Siberia will be a battlefield, 
and perhaps the graveyard of Japanese 
treachery and aggression. 
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Prehistoric Reptile 
Takes a Bow After 
100.000.000 Years 


UNEARTHED in a gypsum quarry 
near Fresno, Calif., this plesiosaur finds 
the scene changed considerably since 
he (or she) paddled the prehistoric 
seas 100,000,000 years ago. The skele- 
ton, largest and most perfect of its 
kind ever mounted, has been assem- 
bled by paleontologists at the Cali- 
fornia Institute of Technology in Pasa- 
dena. Plesiosaurs were marine reptiles 
that flourished in the later Jurassic 
and early Cretaceous periods. As this 
specimen shows, they attained lengths 
of more than 30 feet. 


This is the largest and most perfect plesiosaur skeleton ever mounted. Assembled by 
ae at California Tech, it shows the small head, long neck, and paddle 
egs of this genus of marine reptiles, which lived before mammals dominated the earth 
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TESTING TORPEDOES of the type carried 
by aircraft is simplified by a launching de- 
vice used at the Naval Torpedo Station at 
Keyport, Wash. Constructed from salvaged 
metal by mechanics at the Keyport station, 
the device simulates the action of a low- 
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flying torpedo plane in dropping its “tin 
fish” in the water near an enemy warship 
From a boxlike platform suspended above 
the water, an observer watches the per- 
formance of the torpedo as it plows its way 
toward its target. 


CONCRETE “SUBMARINES” 
eel-like craft that will operate 
almost completely submerged as 
carriers of troops and cargo 
through waters infested by real 
underwater raiders, are envi- 
sioned by Hal B. Hayes and Hal 
Williams, both of Hollywood, 
Calif. At the left, Hayes is seen 
inside a 124-foot model, which is 
shown below under test on San 
Francisco Bay. If trials are suc- 
cessful, plans call for construc- 
tion of full-s 10,000-ton ves- 
sels of this novel type. The pho- 
tograph shows the two V-8 mo- 
tors that drive the medel. 
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TOM” AT THE FRONT. U.S. 
troops in action have had welcome support 
from the huge shells hurled by our 155-mm. 
long rifle. Here one of the American-de- 
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JEEP ON RAILS. Still another job for the 
Army’s versatile quarter-ton is indicated 
by the picture below, which shows officers 
trying it out in the new role of switch en- 
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signed big guns is creeping across a bad 
spot in a bomb-battered Sicilian mountain 
road, under the watchful eyes of engineer 
troops who have just cleared a path for it. 


WOODEN BELLY TANKS are 
used by the Japanese to give ex- 
tra fuel-carrying capacity to 
their planes. The two flimsy 
specimens shown at the left were 
found near the Munda airfield 
when that important New Geor- 
gia base was captured by the 
American forces. Apparently, 
the containers are made of mold- 
ed plywood with some sort of 
gasolineproof lining—a poor job 
when compared with American 
aircraft fuel tanks designed for 
similar uses. 


gine somewhere in Australia. Fitted with 
flanged steel wheels, the jeep proves that it 
can move a long string of loaded freight 
cars. A dump trailer doubles as tender. 








Helleat Has the Zero’s Number 


OMETHING that would “go upstairs 
faster”—that’s what our Navy fighter 
pilots asked for. And they have it now, in a 
new Grumman plane that makes the lethal 
Wildcat look like a fireside tabby. First war- 
plane to be based on combat experience in 
the Pacific, the F6F Hellcat was in quantity 
production before the first model flew. 
While the Navy intends to let the Japs 
learn about the Hellcat the hard way, it is 


no secret that the new fighter has a wide 
margin over the Wildcat in speed, climb, 
guns, and armor. And, since the older plane 
chalked up a score of five to one against the 
fast but flimsy Zero, that’s something. 

The first full squadron of Hellcats was 
delivered to the Navy last December, and 
there were F6F's in the Marcus Island raid. 
They are going to the U. S. Marine Corps 
and the British Royal Navy, too. 


NONSKID SEA BOOTS with thick, cleated heels 
and traction soles are being made by the U. S. Rub- 
ber Company for the protection of submarine-crew 
members while they work on the slippery decks of 


their ships. 


The new waterproof boots are roomy 


enough for insoles and three pairs of wool socks. 


LIFE LIGHTS, with which men who 
have to jump from a sinking ship 
at night can signal to rescue par- 
ties, are being manufactured by the 
Celanese Celluloid Corp., of New 
York. Made of Lumarith plastic, 
the lamp is equipped with a 30- 
inch lanyard at one end of which is 
a safety pin that is fastened to the 
life belt. At the other end is a 
clamp, by which the lamp can be 
attached to a seaman's clothing 
The light is turned on by screwing 
tight the lamp’s domed cap. 
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Gy Wicared the ‘Tracks for VietOed) 


The Iron Horse 
Saves the Day 


America started the war under 
the threat of a transportation 
crisis . . . but then the railroads 
came through with a miracle. 


By HICKMAN POWELL 


ALK all you want about airplanes 

and electronics and motor transport 
—the part of this war effort which really 
rates a shout of amazement is the role 
played by the American railroads. The 
iron horse, which plowed the plains and 
spanned the mountains, was not what he 
used to be. For the last 20 years he had 
been getting creaky at the joints. To 
this Buck Rogers generation, millions of 
whom had never even ridden on a train, 
it seemed that he was inevitably doomed 


Careful maintenance hos kept old rolling stock up to 
por on the heavy-duty job of moving wor materials 


to go out to pasture. But here is the old 
horse now, snorting in the traces, haul- 
ing bigger loads and faster than anyone 
dreamed possible—least of all the rail- 
road men who are making him do it. 
With fewer miles of road than they 
had in 1918, with fewer employees, with 
20,600 fewer locomotives and 600,000 
fewer freight cars, the railroads of 
America in 1942 moved two thirds more 
ton-miles of freight than in 1918, and 
in 1943 are moving twice as much. In 
the first three months of this year, their 
passenger traffic, which had slumped off 
to a trickle in the 1930's, was virtually 
double what it was in the corresponding 
period of 1918. And this, mind you, is 
the accomplishment of a transportation 
system which in 1918 was almost at 
its peak and for two decades after that 
had been taking it on the chin from the 
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Drawings by Stanle Rate 


With less trackage, fewer employees, and less rolling stock, American railroads in 1942 hauled about 
two thirds more ton-miles of freight than they did in 1918, and today are hauling almost twice as much 


truck and bus competition of the motor age. 

We Americans of the motor age, indeed, 
have only God and the railroads to thank 
for the fact that we avoided national disaster 
in 1942. Pearl Harbor was bad enough, but 
when the U-boat packs fell upon our de- 
fenseless oil tankers on the eastern seaboard, 
they were striking much closer to the actual 
vitals of the country. The whole industrial 
Northeast was dependent on gasoline, and 
the devastating success of the submarine 
was cutting off that supply. 

It was the railroads that came to the 
rescue and averted the collapse of motor 
transport. A fleet of 70,000 old tank cars 


used by the oil companies for odd jobs of 
storage and short hauling—-were put to 
work, hitched into solid trains, and shuttled 
back and forth across the country on fast 
daily schedules as precise as passenger serv- 
ice. Railroad men had been laughed at 
when they first thought they might be able 
to move 200,000 barrels a day in this fashion, 
and soon it was proved how wrong they 
were. For by this last summer the old tank 
cars——stopping occasionally to getnew wheels 
were moving five times that much! 
The East still starved for gas. But that 
was because the railroads had been so suc- 
cessful that the Army and Navy dared to 


Farsighted management has also seen to it that cers don't sit oround for days waiting to be unloaded 
that they ore kept in first-rate repair by the company on whose rails they happen to be rolling at the 
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One of the means by which the railroads have accomplished their miracle of transportation is by seeing 
to it that cars are loaded to capacity whenever possible, Above shows how this increases payload ratio 


draw on eastern gas for their fighting supply. 

While this battle of oil was being won, the 
loss of Malay rubber to Japan threw another 
great burden on the rails. We have man- 
aged to get by on our tire supply, because 
railways have absorbed the great expansion 
of traffic that would have been on rubber. 

Transportation is a fundamental necessity 
in any war. Sea transport, because it is 
under attack, and air transport, because it is 
new, have had the spotlight; but the rail- 
roads have handled a far heavier load, be- 
cause they move each item many times. 

From mine to smelter, to mill, to part fac- 
tory, to assembly plant, our goods move 


from raw material to completion as engines 
of war, making each move by rail in a steady 
stream on which the flow of production is 
utterly dependent. Once assembled, the war 
machine goes to troops by rail, then moves 
with troops from training camp to maneuver 
area, back to training camp, and again to 
port of embarkation. Then, on its arrival 
abroad, the railroads resume the burden. 

All the vast new factories, munitions de- 
pots, and training camps, springing up in 
sections where industry and population had 
been small, have been built and supplied 
with men and materials brought by rail. 
Freight traffic, which formerly moved pre- 


moment, and that they never roll home empty. Typical of today's efficiency is the device, illustrated be- 
low, whereby cars moving troops are scheduled to receive a load as soon as they have discharged one 





dominantly eastward through yards and ter- 
minals built to take it, now runs west in al- 
most equal flow-—to the great Pacific ports 
of embarkation, to the plane factories of 
California, to the shipyards of the North- 
west. Why, for just one of Kaiser's Liberty 
ships, it takes a trainload of steel, which 
must arrive on time. And then the train re- 
turns, carrying copper or timber which ordi- 
narily would have moved via the Panama 
Canal, now closed to merchant trade. 

All this has gone on while trains rushed 
oil to the East; while millions of travelers, 
deprived of rubber, have rushed to the rail- 
roads; and while troop movements have 
reached a fantastic level. Where soldiers of 
1918 moved perhaps three times by rail while 
training, today’s troops move six to eight 
times, on trips averaging 800 miles, often 
spanning the continent. Transportation has 
been used prodigaliy, because the railroads 
could provide it. And the remarkable thing 
is that they provide it with almost no new 
equipment. Sidings have been lengthened to 
hold longer trains, intricate electric traffic 
controls have been installed to accommodate 
far more trains on a single track, yards have 
been built. But in general the rolling stock 
is little more than it was in quiet 1939. The 
new streamlined trains have kept running at 
full speed. The new 4,500-horsepower Diesels 
have hauled away unceasingly, dragging 
great loads across the western mountains. 
But a great part of the increase has been 
through the intensive use of equipment 
which had seemed almost ready for discard. 

Intensive management has done the trick. 
For instance, it takes about 1,300 cars 
passenger and freight-—-to move an armored 
division. A few years ago such equipment 
would have been immobilized for days or 
weeks after making a special run. But last 
spring, within a period of six weeks, one set 
of equipment moved seven divisions, on 
trips of several thousand miles. 

First the trains, carrying troops with their 
tanks, moved one division from Fort Knox 
down to Camp Polk, in Louisiana. As each 
train unloaded, it picked up a unit from an- 
other division, bound for the Arizona desert 
area. From then on to California, back to 
the Tennessee maneuver area, again to Loui- 
siana and the desert, and back to California 
and Tennessee. ‘That series of movements, 
which could be accomplisBed only by care- 
ful advance planning and scheduling, is one 
of the prize accomplishments of the military 
transportation section of the Association of 
American Railroads, a civilian unit quar- 
tered in the Pentagon Building outside of 
Washington, where it functions virtually as 
a part of the Army, moving more than 2,500 
special trains a month. 

At one time during the First World Wa 
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there were tied up in eastern terminals and 
yards more than 200,000 freight cars, far 
more than could be unloaded, while other 
parts of the country were suffering from 
car shortages. The job had been botched, so 
the Government took over the railroads and 
botched it some more. But all the fault was 
not on the railroads or the Government. 
Much of it was due to faulty planning by 
shippers. 

The railroads and the Government both 
had more foresight this time. Locomotive 
power has been conserved by running longer 
trains, by keeping engines on the road for 


, longer runs, and by loading cars more heavi- 


ly. When a 20-ton car is loaded with 20 tons 
of freight, only half of what the engine pulls 
is payload. But load that car to capacity of 
40 tons or more, and the locomotive is pull- 
ing twice as much freight while its total load 
is increased only by one half. 

All purely military transportation—of 
troops, Army freight, and goods for Lend- 
Lease—is under direction of the Army 
Transportation Corps, set up after Pearl 
Harbor as a part of the Services of Supply, 
under command of Major General Charles P. 
Gross. In this country, the actual work is 
done by the roads themselves, co-operating 
under the leadership of their Association of 
American Railroads. 

But once overseas, the Army takes con- 
trol and its own railroad troops man the 
trains, in co-operation with our allies. Long 
before the war our railroad military units 
were set up as part of the Army reserves, 
entire skeleton outfits drawn from individual 
railways, with operating battalions modeled 
after the organization division, and shop and 
maintenance battalions. 

On three rail systems across the north of 
Africa today American railroad men in uni- 
form are working with a motley collection of 
French civilians, Algerians, and British sol- 
diers, working with everything from the 
oldest of narrow-gauge engines to the new- 
est of American cars and locomotives, un- 
crated and assembled on the spot. And as 
the African and Italian campaigns show, 
they have been getting results. Farther east, 
other American railway troops work in 
partnership with Persians, running the 
trans-Iranian Railway, from the Persian 
Gulf cross the mountains to Russia, moving 
the great flood of Lend-Lease supplies. 

Over there they have new cars and new 
locomotives, thousands of them where they 
are needed most, and there will be plenty 
more when the troops move in on Europe. 
They are moving the stuff that will win the 
war; and whether or not they talk the same 
language, whether they are in uniform or 
not, they all understand each other on that. 
For they are all railroad men. 
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A flyer wearing the new A-14 rubber face mask used 
with the demand oxygen system. Around its edge the 
mask seats against the skin in an airtight seal 


By STEWART ROUSE 


Drawings by the author. Photographs 
courtesy of U. S. Army Air Forces. 


EARS ago, our Army developed the first 
Vou oxygen equipment, along with its 
first high-altitude planes. This “free-flow” 
system worked well enough in the earlier 
days of military flying; the oxygen was fed 
from the regulator into the mask, and the 
pilot turned a handle to increase the flow as 
he gained altitude. 
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Something 
New in 
Fashions 


With the new demand oxygen 
mask, our flyers challenge the 
Axis enemy at any altitude. 


But in a modern warplane, under combat 
conditions, flyers have too much else to do. 
That’s why the Aero-Medical Laboratory at 
Wright Field was set the task of designing 
oxygen equipment that would “do its own 
thinking.”” The solution they have come 
through with is a honey—the best oxygen 
system in the world, according to the Air 
Surgeon General, whose business it is to 
know. 

It’s called the “demand” system, because 
it automatically adjusts its flow to the de- 
mand of the flyer’s body at any altitude. It 
gives him air without extra oxygen at 
ground levels. As he ascends into thinner 
atmosphere, it automatically begins to add 
oxygen to the air he breathes. And, it in- 
creases the proportion of oxygen as he goes 
up, until at 30,000 feet—-when he needs it 
most—-he’s getting pure oxygen. 

On night flight, simple adjustments vary 
the working of the demand system so that 
the flyer gets oxygen, in increasing quanti- 
ties, all the way from the ground up. For, 
research has shown that lack of oxygen is a 
major cause of poor night vision, If oxygen 











isn't used, night-vision efficiency drops with 
altitude. Effects are noted as low as 5,000 
feet. 

The “thinking” oxygen equipment looks 
complex but, in principle, it is relatively 
simple. The heart of the apparatus is the 
regulator, which gets its oxygen from spe- 
cially designed, light but strong cylinders 
through a supply line or “trunk line.” Air 
comes into the regulator through an air port 
which closes automatically at 30,000 feet 
From the ground to 30,000 feet, the propor- 
tions of air and oxygen admitted to the 
automatic mixing regulator are controlled 
by a tiny aneroid bellows control, similar to 
that in a barometer, operating two valves. 
As the outside air pressure decreases with 
altitude, one of these valves opens the oxy- 
gen supply inlet farther and farther; the 
other closes the air inlet correspondingly. 

One of the main drawbacks of the old- 
style equipment which the new regulator re- 
places was its tendency to waste oxygen. 
The older types supplied oxygen at all times. 
But the automatic regulator now incorpor- 
ates a device which cuts off the oxygen flow 
every time the flyer exhales and renews it 
with each inhalation. Thig device, a little 
diaphragm working a valve, operates on the 
differential of pressure induced by the re- 
fiyer's breathing. When he 
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“‘WALK-AROUND” GIVES FLYER FREEDOM OF PLANE 
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To leave his station, a crew member in a 
bomber or cargo plane disconnects his 
mask hose from the demand-system regu- 
later and plugs it into his walk-around. 
On returning to his station, he recharges 
the bottle as shown at the right. This 
operation is also illustrated in the Air 
Forces photograph on this month's cover 
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BAIL-OUT BOTTLE. if he hos to jump, the 
airman discards his mask and sucks oxygen through 
a tube from a cylinder in a pocket of a trouser leg 


breathes in, the diaphragm flips to one side 
and a little lever linkage opens the oxygen 
valve. But when he starts to exhale, the 
pressure moves the diaphragm and thus 
shuts off the oxygen-flow valve. 

Sometimes, in flight, the pilot may want a 
momentary “shot” of oxygen. He gets this 
through a flip of the finger on the auto-mix 
button cf the regulator. This cuts off the 
air flow when turned to the “off” position 
and thus gives pure oxygen at any altitude. 
If, for some reason, the mechanism should 
fail to function, there is another little handle 
labeled “Emergency”; this by-passes the en- 
tire regulator mechanism and causes pure 
oxygen to flow directly into the mask feed 


hose. Continued) 
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BOUNCING-BALL PRESSURE SIGNAL ASSEMBLY Type A-14 MOLDED RUBBER DEMAND 
FLOW INDICATOR LIGHTS INDICATOR LAMP OXYGEN MASK WITH AIRTIGHT FACE FIT 
SHOWS WHETHER \, WHEN PRESSURE FALLS 
REGULATOR IS = \. m® BELOW 50 is. 

IN CORRECT neneoeanes 

OPERATION l, wares 


Pty 


CYLINDERS 
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DEMAND SYSTEM is seen in detail in this drawing, which shows it installed in a fighter plane. 
The pilot, who has plenty to do in flying and fighting the plane, doesn't have to control his oxygen 
MICROPHONE 
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THE MASK is a masterpiece of design, based on an anthropological 
survey of 1,871 aviation cadets (P. S. M., March ‘43, p. 96) to assure fit 
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Mask-testing apparatus at 
left is filled with pyro- 
gallic acid (which absorbs 
oxygen) and potassium hy- 
droxide (which absorbs 
carbon dioxide and water 
vapor). Another safety 
device is the oxygen flow 
indicator, above, which 
shows if system is working 





The mask of the new equipment also dif- 
fers substantially from the type formerly 
used. The oxygen-air mixture flows directly 
into the mask through a flexible hose which 
divides into two lines as it enters the mask, 
each entry being opposite a nostril. Just be- 
low the tiny microphone, at mouth level, is 
the exit valve. When the flyer exhales, the 


foul air passes through this valve. The pres- 
sure of the oxygen-air mixture in the inlet 
system prevents the foul ‘air from running 
down the inlet pipe and contaminating the 


supply. When the man inhales, the outlet 
valve—using a soft rubber washer—flaps 
shut and prevents an inflow of outside air. 
No low-oxygen-content outside air can enter. 
The outlet valve feeds into a duct which 
earries exhaust air down to the chin and 
neck. This prevents fogging of goggles. 
The new system is equipped with a num- 
ber of safety and convenience devices. A 
bouncing-ball flow indicator, set at the side 
of the pilot’s cockpit, tells whether the en- 
tire system is in correct operation. This 
gadget is so arranged that a little ball, with- 
in a glass pipe, bounces every time the user 
of the mask breathes. If the ball should fail 
to bounce, he would know that he is not get- 
ting the proper flow of air-oxygen mixture 
and would open the emergency valve. When 
pressure in the oxygen system as a whole 
drops below 50 pounds—that is, when only 
one seventh of the total supply remains—a 
lamp lights up near the bouncing ball. This 
tells the flyers that they’d better get the 
plane down below 10,000 feet pretty soon, 
before they run out of oxygen. Sometimes a 
blinker device, like a winking human eye, 
is used instead of the bouncing ball, to show 
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whether the regulator is in perfect operation. 

On large planes—bombers and transports 

each flyer has his own regulator and 
mask, plugging it into his station on the 
trunk-line oxygen-distribution system. Often, 
however, especially in battle the flyers have 
to walk around from one spot to another. 
For this purpose, each station has a small 
portable oxygen cylinder known as a “walk- 
around bottle.” The flyer can plug this onto 
his mask hose when he wants to roam, re- 
plugging into the central system when he 
returns to his station. The bo.tle, when not 
in use, is recharged by means of a hose at 
the flyer’s station. 

Each crew member also has a small bail- 
out cylinder charged with oxygen under 
very high pressure. He wears this in a 
pocket in a trouser leg. If forced to para- 
chute, he takes off his mask, puts the pipe- 
stem bit of the bail-out hose into his mouth, 
turns the valve, and jumps. He will have 
enough oxygen for his trip to earth. 

Oxygen to supply the demand system is 
stored in light but very strong cylinders 
clamped to structural members of the plane. 
These are connected to a manifold or link- 
age of small-diameter pipes, so that all 
the cylinders deliver their oxygen at equal 
pressure to the trunk-line pipe, which 
passes through the fuselage and reaches 
each crew station. Every cylinder has its 
own check valve, so that if an enemy bullet 
punctures it the oxygen cannot blow back 
through the damaged cylinder and be lost. 
Cylinders are recharged as necessary from 
portable high-pressure cylinders carried on 
a truck, through a filler valve extending 
outside the fuselage. 
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GENERATOR DRIVE 


Our Medium Tanks 
Get a New Engine 
with Lots of Zip 


& Ford assembly lines has 
come a tank engine that our 
fighting men hail as an Axis beater. 
It has what it takes to triumph in 
armored warfare—speed, dependabil- 
ity, and “zip.” What's more, its com- 
pact construction makes it simple to 
service, and mass production is pos- 
sible with a minimum change of 
available machinery. It powers our 
medium tanks and tank destroyers. 

Ford and Army Ordnance engineers 
developed this engine. Its basic speci- 
fications were taken from a 12-cyl- 
inder aircraft engine of proved merit. 
The engineers cut it to eight cylin- 
ders, added clutch and flywheel, and 
altered the fuel, ignition and lubrica- 
tion systems. The result is a liquid-cooled 
V-type engine weighing approximately 
1,500 pouncs and developing 500 horsepower 
at 2,000 revolutions a minute. 

Some of its innovations: Crankshaft and 
flywheel are cast instead of forged; push 
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re 


GAS MIXTURE 


End view of new tank engine with cut-away of cylinder 
assembly. General view at top shows other details, in- 
cluding the accessory drive that simplifies servicing 


rods are of one piece of copper-silicon steel; 
central power drive unit operates cam- 
shafts, water pump, oil pump, magneto, 
fan, and generator, simplifying service; 
centrifugally cast cylinder liners assure 
greater strength and longer wear. 
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Natural 
pure silica 


Brazilian rock crystals 


which are almost 
are the raw material for transparent 
fused quortz that has found wide use in industry 
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Crushed into fine pieces, the crystals are packed 
into a crucible, put in an electric furnace, and 
heated to the fusing point of 3,200 degrees F. 


FUSED QUARTZ KEPLACES STEEL AND GLASS 


Photographs Courtesy General Electric Company 


RECISION gauges of fused quartz, used 
Pr test parts for airplane engines, now 
release tons of the finest tool steel for other 
war needs. This new application stems from 
one of the many remarkable properties that 
General Electric research workers have 
found in melted and solidified rock crystal. 

3ecause fused quartz reacts almost negli- 
gibly to changes in temperature, it proves 
ideal for standards of length and of angles. 
Its high melting point, exceeding that of 
glass by some 1,200 degrees F., especially 
suits it for use in high-temperature vacuum 
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tubes for lighting airfields. Probably the 
flattest things in the world are 10-inch disks 
of the material, ground for optical purposes 
by the National Bureau of Standards. Their 
surfaces, 1'% inches apart, vary less than 
4/10,000,000 of an inch from perfect planes. 

While healthful ultraviolet rays of sun- 
light cannot pass through glass, fused quartz 
transmits them freely. Some day the ma- 
terial may be made cheaply enough for 
windowpanes. Already, germ-killing rays 
of ultraviolet light are being emitted by 
sterilizing lamps employing fused-quartz 
tubes, and the infrared rays called radiant 
heat are as easily transmitted. 











COPPER 34x 
ORDINARY GLASS 16x 
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FUSED QUARTZ IX 





Its low coefficient makes fused quartz ideal 
for fine gouges and optical lenses and flats 


AlLuMINUM 52x 


HARD BOROSILICATE GLASS 7X 


LIGHT TRANSMISSION 


Ultraviolet rays of the sun or a lamp pass 
through fused quartz, but glass halts them 


FUSED 
QUARTZ 


ULTRAVIOLET 
RAYS 
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One end stuck into a furnace, a fused-quoriz rod 


pipes" sufficient heat to light a cigarette, yet 
its sides remain cool enough to be held by hand 
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Leboratory ware o° clear and translucent fused 
quartz has a high melting point, low coefficient 
of expansion, and very great resistance to acids 





Rods are made from solid ingots, and tubes are 
worked from hollow ones. Both forms of ingots 
After it has cooled off, the ingot into which the and fused-quartz rods and tubes are shown above 
mass of crushed quartz crystals has been fused is 
lifted out of the furnace for further processing 


IW NEW USES 


Drafts or spattering of molten metal from 
the arc lamps in motion-picture projectors 
sometimes crack their glass condensing 
lenses. Quartz lenses now eliminate the 
trouble. Resistance of fused quartz to chemi- 
cal corrosion adapts it especially to labora- 
tory flasks, beakers, and test tubes. 
Though fused quartz has been familiar to 
scientists for more than a century, until : wae 
recently it has been used mostly in the These fused-quartz blanks, 12 inches in dianteter, 
laboratory. Natural quartz crystals are = be made into 10-inch optical flats ieee 
: , ess than 4/10,000,000 inch from a true plone 
melted in an electric furnace to make the 
transparent material, and a selected grade 
of pure sand is used for a less expensive 
translucent or opaque variety. 


HEAT RESISTANCE 


Fused quartz is often used continuously ot 
1,800 degrees F. and intermittently at 2,300 


FUSED QUARTZ GLASS 
MELTS AT . MELTS AT 


ABOUT 3200°F. ABOUT 
‘ ~ 2,000° F. 


6 When a hollow fused-quartz ingot is worke Pinto 


a tube, it is first placed in a furnace whére it 
is again heated—this time to make it dhoble 
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Because of a high resistance to thermal sheck and Then, while part of the inqot remains in the futnace, 
freedom from distortion caused by heat of friction, it is drawn into a long tube of the diameter reqpired. 
fused quartz is ground and lapped faster than glass The solid ingots are worked into rods in the sam@ way 





HEN the order, “Prepare to ditch,” 
comes over the interphone system of 


What happens to the crew of 


one of Uncle Sam's big land one of our big bombers, 30 seconds may 
mee mean the difference between life and death 

bombers when it is forced down for the crew. For that warning, sounded by 
the pilot, is notice that the big land plane is 

on the sea? It may be only a being forced down on the sea, and 30 seconds 


afloat without seaplane landing gear may be 
matter of seconds before the all that can be expected even under the 


plane sinks, but every man most favorable conditions. 


So well trained are our bomber crews, 


knows his job and does it. though, that these emergency landings on 


A COMPLETE AND CAREFUL INSPECTION 

OF EMERGENCY EQUIPMENT SHOULD BE —_— ee 

MADE BEFORE EACH LONG OVERWATER ( ROMBARDIER NG 

FUGHT. CWECK LIFE RAFTS, EMERGENCY . DITCHING 

17 BAGS (PROVISIONS ) AND EMERGENCY 

RADIO EQUIPMENT. THE KIT BAGS — 

AND RADIO ARE STORED AFT OF WAAGAIOR 

THE RADIO COMPARTMENT DITCHING 

y gee —— - a 
FOR LIFE RAFTS TWEN PULL THE BuuE ) 
Faas DscOMNECT }/ Ue RAFT HANDLES . 

( CO. CABLES FROM N THE RADIO . ‘ 
LATCH WERE ya Conapeaaneanat / #?™ , 


; 
f ( bY fo ? 

- iS THE BOMBARDIER AFTER ACKNOWLEDGING 

RI THE DITCHING COMMAND WILL JETTIGON BOMBS 

OR BOMB BAY TANKS IF MORE THAN RALF 

FULL, AND CLOSE THE BOMB BAY DOORS. 

EACH CREW MEMBER WILL  TWERE (5 INSUFFICIENT TIME TO RE- 

ACKNOWLEDGE THE DITCHING LEASE THE BOMBS AND CLOSE THE BOMB 


COMM HONE BAY DOORS, ASCERTAIN THAT THE BOMBS 
oon ee ARE “SAFE"AND LEAVE THE DOORS CLOSED. 
f Tee MARSAIOR wa CeTensene 4 ORE | en heprtney WAL FST 
PREPARE THE POSITION AND INFORM BOTH | SEP TRSOM._ THE HATCH COVER... 
PUQT.AND RADIO OPERATOR. 


wa 





When IT BECOMES EVIDENT THAT THE 
AIRPLANE 15 TO BE FORCED DOWN AT 


\ LAY 
SEA DUE TO LACK OF FUEL OR THAT ta) ‘ tl } = 
AN ALTITUDE OF AT LEAST LOOO J — 
FEET CANNOT BE MAINTAINED —— \ = a 
- —~F yy ¥ . 
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—~ THE PLOT GIVES TWE “DITCHING* 
Warmin - TWE INTERPHONE 
ANNE | 0, Command MUST 
WF POSSIBLE. BE GIVEN BEFORE THE ’ Twen-AS DIRECTED BY THE PROT, HE 
po hol A le 4 WILL SEND AN APPROPRIATE DISTRESS 
. peed WE WAL TAKE WITH WIM NECESSARY POSITION, COMPL 
CHANCES FOR A SUCCESSFUL DITCHING INSTRUMENTS TO MAKE SIMPLE Saeneal wi BRING “- ay 
ARE MUCH GREATER F POWER 15 USED COMPUTATION WHILE ON LIFE RAFTS. aL 
RF POWER USED. | RADIO SET INTO THE RADIO COMPARTMENT. 




















SIDE GUNS AS THEY MAKE VERY 
DANGEROUS BATTERING RAMS. iF 
THERE ARE NO SIDE GUNNERS, THIS 
DUTY SHOULD BE GIVEN 10 OTHER 
CREW MEMBERS BEFORE FLIGHT 


Sore 


u Je 








TAIL GUNNER SHOULD 
CLOSE THIS DOOR 
BEHIND HIM 


BE JETTISONED 


aa. DOORS ARE LEFT 


SNAPPED OPEN 


AFTER COMPLETING 15 BeOVIDUAL 
DUTIES EACH MEMBER GOES TO 
THE RADIO COMPARTMENT WHICH 
IS THE CRASH STATION FOR ALL 
BUT THE PROT AND CO-PLOT 





BOTH PLOT AND CO-PILOT 
WILL STRAP THEMSELVES 
IN THEIR SEATS 


Pe, = ; 


if THE SIDE WINDOWS ARE TO BE 
y= AS EXITS, SLIDE WINDOWS OPEN 
THEN CLOSE, INSURING FREEDOM OF 
OPERATION. LEAVE THEM CLOSED 
DURING DITCHING. CAUTION: PLACE 
AXE HANDY IN EVENT OF JAMMING / 


Be SURE ALL EMERGENCY EQUIPMENT IS IN THE COM- F AMBIT 


PARTMENT THROW OVERBOARD ANY EQUIPMENT 
a, THAT MIGHT COME LOOSE. 


A" 
Laem 


THE PILOT WILL DIRECT 
THE CO-PLOT TO CUT 
THE TWO INBOARD 
ENGINES (iF THE TWO 
OUTBOARD ENGINES 
ARE FUNCTIONING 
SATISFACTORILY ) AND 
TO FEATHER THEIR 
PROPELLERS 








[ RADIO OPERATOR'S SIDE | 


REMOVE CUSHIONS FROM SEATS FOR HEAD PROTECTION & TAKE CRASH POSITIONS. DO NOT TAKE A 
POSITION IN CENTER OF COMPARIMENT AS BALL TURRETSUPPER STRUCTURE MAKES THIS UNSAFE 
BRACE HEAD AGAIIST SOLID STRUCTURE IF POSSIBLE. DO NOT LEAVE THESE POSITIONS 
UNTIL PLANE HAS COME TO REST AS THERE WIL LIKELY BE MORE THAN ONE SHOCK . 








water have lost much of their hazard, at 
least insofar as it relates to loss of life or 
injury in the actual landing. Each man 
knows his station, and he goes to it, ready 
to act instantly with the final impact of the 
plane on the water. Each has his specific 
duty to perform, and he does it without hesi- 
tation and without delay so that he and his 
mates will be assured of at least a fair 
chance of survival in their life rafts. In ad- 
dition, each man also knows duties of the 
others in the crew so that no hitch will oc- 


cur should any be too seriously injured to 
carry out his part. 

Specific instructions, known officially as 
the “ditching procedure,” have been pre- 
pared by the Boeing Aircraft Company and 
the Army Air Forces. The steps apply par- 
ticularly to Boeing’s big Flying Fortresses, 
but in general they are also followed for a 
water landing made by any other multimo- 
tored land plane. Illustrations and instruc- 
tions from the “ditching procedure” are giv- 
en on this and the preceding page. 





Tue PLOT SHOULD ATTEMPT TO SET 

THE AIRPLANE DOWN IN A TROUGH 

(TIS IS USUALLY CROSSWIND). THE 

TWO OUTBOARD ENGINES ARE USED 

FOR CONTROL AND TO FLATTEN THE 

APPROACH. THE LANDING GEAR SHOULD 

BE UP, THE FLAPS LOWERED MEDIUM 

AND THE IGNITION SWITCHES CUT A 5 

FOOT OR SO ABOVE THE WATER. SILI 5 a: Me a 

— 

WATER SHOULD BE TOUCHED AT ABOUT 
90 uP. COME IN AS LEVEL AS 
POSSIBLE. ALL MEMBERS SHOULD HAVE 
LIFE VESTS ON, PARACHUTES REMOVED 
AND SHOULD HAVE ON ALL EXTRA 
CLOTWING TO BE WORN ON RAFTS. 
IN NIGHT DITCHING TURN OFF ALL 
BRIGHT INTERNAL LIGHTS AND 
USE CINLY THE AMBER LAMPS. 





Pixot and CO-PILOT WL EXIT THROUGH THEIR 
SIDE WINDOWS OR THROUGH THE RADIO COM 
PARTMENT HATCH (DECIDE WHICH BEFORE FLIGHT) 
=> CAUTION: NO CREW MEMBER 
SHOULD INFLATE HIS LIFE VEST UNTIL HE 
HAS EMERGED FROM THE AIRPLANE 


DO NOT JUMP OW AN INVERTED RAFT AS 
TIS WILL EXPEL AIR TRAPPED UNDER IT 
AND RIGKTING BECOMES MORE DIFFICULT 


iF THE LIFE RAFT 1S INFLATED UP- 
SIDE DOWN ONE MAN SHOULD JUMP 
1H THE WATER AND RIGHT IT IF THERE © 
ARE HANDLING PAICHES ON BOTTOM OF © 
RAFT, GRASP THEM WITH BOTH HANDS © 
AND WITH KNEES ON BUCTANCY CHAMBER = 
LEAN BACK AND PREPARE 1O BE SUB 
| MERGED FOR AMOMENT. EVEN THE ~ 
LARGEST RAFT WILL TURN OVER 





| FIRST MAN OUT ASSIGNED TO 
(BRING RAFTS UNDER CONTROL } 


>> AG ( OME MAN ASSISTS OTHERS 
y as 
> 


OUT- CHECKS TO SEE ALL 
L ASS 








THE RAFTS SHOULD BE 
FASTENED TOGETHER SO 
THEY WiLL NOT DRIFT APART 


ONCE ABOARD TWE RAFTS A CHECK SHOULD 
BE MADE TO LOCATE LEAKS. REPAIR. THEM 
WITH THE KIT PROVIDED IN THE RAFT 
KEEP AWAY FROM THE AIRPLANE IF IT 
FLOATS BUT STAY IN THE VICINITY IF 
POSSIBLE. DO NOT REMOVE WET CLOTHING 
DO NOT TALK MORE THAN NECESSARY , IT 
ORIES THE MOUTH. DO NOT MOVE MORE 
TWAN NECESSARY IT TAKES ENERGY 


EMERGENCY EQUIPMENT TAKEN 
? } 


RAFT 
HANDLES 
A SIGNAL KIT CONTAINING A PISTOL 
AND FLARES IS IN A WATERPROOF 
StALED POCKET OF THE LIFE RAFT 
IT MAY BE ADVISABLE TO LEAVE 
TWE KT SCALED IN THE POCKET 
UNTIL. A SHIP OR PLANE 15 
SIGHTED $O AS TO HAVE ORY 
SIGNAL EQuIPMENT 


DuRING PRE-FLIGHT DRILL MEN SHOULD BE 

ASSIGNED TO EVACUATION DUTIES. EACH MAN 
SHOULD BE FAMILIAR WITH THESE SO THAT IN 
CASE OF ACCIDENT ALTERNATE MEN CAN CARRY 
OW. EACH MAN SHOULD KNOW HIS ORDER 


AS SOON AS THE AIRPLANE HAS COME 
TO REST THE PREDESIGNATED MEMBER 
WILL PULL THE LIFE RAFT HANDLES. 














This huge floor ct the Army Air Forces School of Applied Tactics, 
Orlando, Fla., is a map of the China coast. To train officers in 
air defense, electric “jeeps” (left) roll over it representing bombers 


Electric “‘Jeeps’’ Aid Air- Defense Training 
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2 Wac “spotters” stationed in balcony posts on 3 At the main filter board, duplicating equipment 
the four walls take sights cn an invader and of a defense center, this information is used to 
report its course, speed, height, and other data determine the objective and arrival time of attackers 


4 ven the plotting table, orders ore flashed 5 Getting orders on a walkie-talkie, a Wac sets the 
o “interceptor bases" on the big map floor, controls of her interceptor “jeep.” It should 
pt. courses on which enemy can be headed off meet the “bomber” before the latter hits its target 
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CARGO PLANES DOUBLE AS AIR AMBULANCES 


Ye 
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FLYING AMBULANCES, converted from giant transports that 
carry men and matériel into battle, are being used to speed the 
wounded to base hospitals. Cargo planes going up to the front, they 
are hospital ships coming back. Many are big C-47's like that shown 
above at a demonstration at the School of Applied Tactics in Florida 


STRETCHER SUPPORTS that can be stored under the floor 
boards when not in use are easily attached to the bulkheads of 
the fuselage, as in the photo at right. Stretchers are held on with 
clamps so they will not be thrown off if the plane goes into a sharp 
maneuver. Medical equipment, under the control of a flight surgeon, 
is complete, including oxygen tanks, as shown below, and all other 
necessities for sustaining life on the flight to the base hospital. 
Soldiers’ gas masks, with filter removed, are used for oxygen masks 


IR evacuation of sick 
A and wounded sol- 
diers is being hailed as a 
great saver of lives in 
this war. Big cargo 
planes, flying matériel in- 
to battle zones, are con- 
verted into-swift aerial 
ambulances for the trip 
back. 

In New Guinea, where 
transfer over mountains 
would take three weeks, 
planes cut the time to 
less than one hour. A 
critically injured soldier 
was brought from Indo- 
China to the United 
States in eight days, Brig. 
Gen. David N. W. Grant, 
Air Surgeon, reported re- 
cently. By land and sea, 
the trip might have taken 
three months. 
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ALL-PLASTIC GOGGLES, set with shatterproof 
Plexiglas lenses that insure clear and undistorted 
vision, are now manufactured for war workers by the 
Watchemoket Optical Co., of Providence, R. |. 
Weighing less than two ounces, the full-framed gog- 
gles fit right over prescription glasses. Perforations 
in the frame prevent fogging, and special filters 
can be snapped on the lenses for glare protection 


A CLEANING CAGE thot mokes short work of 
small parts like gauges and bearings has been de- 
signed by the L. & R. Mfg. Co., Nework, N. J. Run 
by electricity, the unit is as simple to use as a 
washing machine and is easily operated by a wom- 
an. The speed of the whirling cage, which holds the 
dirty parts, can be adjusted for varying needs. 
Entire portable unit weighs less than 50 pounds 


8S 


ONE-MAN RIVETING with a vibrator 
thet is controlled by the “travel” of the 
driving set has just been perfected by the 
Buffalo Airplane Division of Curtiss-Wright. 
This “jam riveting” can be done with either 
a hand or standing vibrator, and is espe- 
cially valuable on tricky jobs like cowling 
manufacture. Since the gun is internally 
controlled, the work is unusually accurate 


ELECTRODE HOLDERS slim enough 
to work in tight places and weighing only 
12 ounces are offered by Jackson Prod- 
ucts, of Detroit. Insulated, the holder 
guards welders’ eyes from flash and cuts 
out waste due to touching work with bare 
holders. It holds rods up to 3/16 inch 


POPULAR SCIENCE 





Brain-Teasers in Uniform 
SEVEN PROBLEMS WITH A WARTIME SLANT 


1. His Dollars 
Make Sense 


A MAN puts half 
his week’s pay 
into war bonds 
and stamps. After 
buying them, he 
has left just as 
many cents as he 

had dollars, and half as many dollars as 
there were cents in the envelope when he 
received it. What is his weekly pay? 


2. Bombing by Halves 


A BOMBARDIER is told to set fire to four 
enemy towns. Over the first one he drops 
half his bombs and half a bomb. Over the 
second he drops half the bombs he has left 
plus half a bomb. Over the third town he 
drops half the remaining bombs and half a 
bomb. Then, taking count, he finds that he 
has 36 bombs left for the fourth town. What 
was his original load? 


3. Defense Without Design 


A FIELD of pillboxes is laid out as illus- 
trated here. Corporal Fussbudget, gunner, 
whose secret passion is design, is consider- 
ably upset by 
the fact that his 
pillbox, M, plays 
no essential part 
in the design 
created by the 
other boxes. How 
might the Army 
engineers have 
laid out the field 
to put all 13 into a similar pattern, and so 
satisfy the corporal’s aesthetic sense? 
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4. Ships That Pass in the Jungle 
BOATS A, B, and C, carrying men up a 


narrow jungle river, meet boats D, E, and F, 
bringing down wounded. There is no room 
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to pass, but there is a small basin at P 
which will admit any one of the boats singly. 
How can the boats pass? 


5. It's Later Than They Think 


A CERTAIN street corner in an occupied 
coastal city is guarded day and night by 
German sentries. The watch is changed 
every time the two hands of the clock coin- 
cide. At what times, within 24 hours, will 
the guard be 
changed? If no 
guard is on duty 
there more than 
once each week, 
how many will 
serve on that cor- 
ner from a min- 
ute before Mon- 
day noon to a 
minute after Sun- 
day noon? 


oz 


6. Japs with a Price on Their Heads 


SUPPOSE Army Intelligence offers a bounty 
on Jap prisoners brought in for questioning. 
Outfit A brings in half a dozen dozen Japs 
and is paid a dozen dollars the half dozen. 
Outfit B brings in a dozen dozen Japs and 
receives half a dozen dollars the dozen. 
Which outfit receives more money? 


7. Getting in Under the Wire 


IMAGINE, if you can, a row of telephone 
poles set up to girdle the earth at the equa- 
tor. Suppose also the earth is a perfect and 
even-surfaced sphere of exactly 25,000 miles 
circumference. Now string on the poles a 
high-voltage wire 100 feet longer than the 
circumference of the earth, so that when the 
current is thrown on there is a charged cir- 
cle around the earth concentric with the 
equator. Could a man pass under this wire 
at the equator without touching it? Could 
a ship pass under it?—-E. J. DINTRUFF. 

See page 220 for answers, 











How 


You Can See 
the Weather 


Great currents in the atmosphere 
produce the changes that make us 
call it a ‘‘nice day’’— or swear! 


HEN Mark Twain said that every- 

body talks about the weather but 
nobody does anything about it, he did not 
envision the spectacular advances that lay 
ahead in meteorology. Nor did he foresee 
the day when the airplane would be as 
common as the horse and buggy: and 





By DON ROMERO 
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pilot who took his 
plane into the air, the weather, in- 
stead of being a subject of casual 
conversation, would be a matter of 
life and death. 

Up to now, most of us have looked 
upon weather forecasting as pretty 
much a hit-and-miss affair. Meteor- 
ologists talked solemnly of rising 
pressures and departing storm centers, 
but few of us had faith in the predic- 
tion that tomorrow would be “fair and 
warmer.” Often we were just as ready 
to listen to some old-timer who, with 

an eye for the weather, would cast a know- 
ing glance at the sky and then recite some 
ancient jingle such as ‘‘Mackerel sky, not 
three days dry.” 

Today, however, meteorology largely 
through the medium of aviation—is bring- 
ing home to many of us a new and entirely 


when, to every 







WHERE AMERICA GETS ITS WEATHER Governing the weather of the United Stotes are 


a number of huge bodies of air, each of which 


takes its name from the region from which it comes onl where it has matured. Sweeping across the 
country in the directions indicated on the drawing below, these major air masses determine almost 


entirely the weather of the areas over which they poss. 


In turn, however, they are often affected 





understandable concept of the enormous 
mass of air that floats over our heads. It 
is taking that gigantic ocean and showing 
us not only how to “see” it, but also how 
to feel it and smell it! 

Known as Air Mass Analysis, this new 
concept is based on the studies and experi- 
ment of Vilhelm Bjerknes, who, with other 
Norwegian meteorologists, was one of the 
pioneers in the science of “long-distance” 
weather forecasting. Instead of visualizing 
the atmosphere as one vast sea whose 
vagaries accounted for weather that could 
be predicted with certainty only a few 
hours in advance, Bjerknes discovered that 
the atmosphere actually is composed of 
several giant individual bodies of air, each 
of which is distinguished by its own heat, 
humidity, and clarity. Bjerknes also dis- 
covered that, at definite times of the year, 
these bodies of air moved 
in well-defined paths across 
the earth’s surface. He also 


was governed almost entirely by the type 
of air that was occupying that area at 
that time. 

Known by the outlying regions from which 
they come and where they have been condi- 
tioned, several of these huge air masses 
dominate the weather of the United States. 
The Tropical Atlantic and Gulf airs are 
warm, humid currents that have been cooked 
up by the intense sun and warm sea water 
of the Caribbean region. The Polar Atlantic 
is a cold, low-clouded, drizzling current that 
sweeps down from the Grand Banks off New- 
foundland. The Polar Continental is a cold 
and lively current of air. From the deserts 
of Mexico and Arizona comes the Tropical 
Continental—a burning, arid body of air 
that fortunately gets only as far as Okla- 
homa, Colorado, and Kansas. Up through 
Southern California comes the Tropical 


AIR MASSES AND THEIR ‘‘FRONTS” 





found that the weather that 
prevailed in a given area 


by the temperature, humidity, 
and topography of the ground. 
Changes in the weather come as 
a result of one air mass invad- 
ing an area occupied by another 


a 


"Fronts" are set up when two air masses of different types come 
in contact with each other. It is here greatest turbulence occurs 





MINIMUM AIR-MASS 
MEASUREMENTS -- 


OVER 300 MILES 








Here a mass is shown moving over a ground area. As long as it 
remains unaffected by the contact, the mass will have the same 
specific humidity and potential temperature at all "X" points 
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Pacific, a soft, lazy kind of air that is be- 
lieved to originate in the South Seas. The 
cool, moist Polar Pacific that chills Seattle 
comes all the way from Siberia. The eighth 
body of air—Sec Superieur—is believed to 
originate in the stratosphere over the Gala- 
pagos Islands. 

One thing that must be kept in mind is 
that while these bodies of air largely de- 
termine the weather, they, in turn, are often 
affected by the areas over which they pass. 
An air sweeping down over a lake region is 
very likely to bring weather that is raw as 
well as cold. A warm, moist body of air 
moving over cold ground will be responsible 


4 Oy 


+8 5008t 














for cloudy weather—caused by the air’s 
lower layer being chilled and thus having 
some of its moisture condensed into visible 
form. A clear, cold body of air passing 
over a hot area will pick up little heat from 
the sun, but will allow its rays to continue 
to heat the earth’s surface, and then absorb 
heat from that. 

Even the topography of the ground can, 
for a time, change the character of an air 
mass. Coming in at a low level, a warm cur- 
rent can be carried up the side of a high 
mountain range and be tossed high into the 
air—-with a resulting condensation of its 
moisture that may keep the mountain range 
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Peing heavy, the invading cold air will tend to come in low, lifting the warm air as it pushes it back. In 
the northwest will appeor a solid cloud bank—the actual “front"—which will build up as it advances 








PIRECTION OF WARM FRONT'S PATH 


First warning will be “mares' tails," fol- 
lowed by progressively lower clouds, and rain. An invading cold air will then start the cycle all over again 


Invading worm air, being light, will come in “over the jop.” 


snow-capped through an entire hot summer. 
Crossing the mountain peaks and rolling 
down the other side, this same air mass will 
be heated up again by the increased atmios- 
pheric pressure, and in its now drier state 
will be so thirsty for moisture that it will 
suck the surrounding sky dry of every cloud. 

Picking up heat from its contact with a 
warm area, the lower layer of a cool air 
mass will become light and will start to 
rush upward in the form of giant air bubbles, 
some of them hundreds of feet in diameter. 
A plane, flying along in cool, stable air, will 
get a sudden joit as it is caught up in one 
of these swiftly rising currents, and then 
will be dropped with equal suddenness as it 
escapes from the bubble area. Although 
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pilots of passenger planes naturally strive 
to avoid such turbulent spots, they can be 
of help to a pilot who has to gain altitude 
quickly. All he needs to do is to keep circling 
in one cf these bubble areas and let it shoot 
him skyward at a much faster rate than he 
could climb. The same is true—and of 
greater importance—to the glider pilot, who 
must rely solely on upward currents of air 
to stay aloft. 

As important as the discovery of the air 
masses themselves is the locating of their 
“fronts’’—the border lines that separate one 
mass from another. Modern meteorology is 
teaching us to “see” these invisible masses 
by observing the action that results when 
one mass drives out another, for it is at 
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these fronts that “cloud” 
banners most clearly de- 
fine the otherwise invisible 
air currents. The greatest 
local disturbances are as- 
sociated with these fronts. 

One of the ingenious 
methods by which schools 
of meteorology are teach- 
ing students to ‘‘see”’ 
individual air masses in- 
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ANSWERS TO 
QUIZ ON PAGE 92 
5—A; B 
6—B 
7—B 
8—C 


which has a definite physi- 
ological effect on us, such 
as making us depressed or 
irritable. Other similar 
storm signals are the 
game leg that starts to 
pain, and the corn that 
begins to ache. 

Almost simultaneously 
with the discovery of 
“long-distance” weather 
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10—A 
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volves the use of warm 
water that has been col- 
ored red, and cold water that has been 
colored blue. When poured into a glass and 
viewed from the side, these two types of 
water can be seen to set up the same kind 
of “fronts” that occur in the atmosphere; 
the cold, heavy water tending to push down- 
ward; the warm, light water surging upward. 

“Feeling” and “smelling” the weather, 
long considered whimsical notions of fore- 
casting, have also been reinterpreted for us in 
a practical and understandable way. “Smell- 
ing rain in the air,” for instance, means that 
we are in a low-pressure, or storm, area; 
odors from swamps or other low, moist 
places, formerly held captive by the high 
pressure of good-weather air, have now been 
released into the atmosphere. When we say 
that “it feels like rain,” it merely means 


forecasting came the real- 
ization that here was a 
powerful weapon of war. Soon after the 
Norwegian pioneers announced their find- 
ings to the world, the Germans started an 
intensive study of modern meteorology. Fol- 
lowing close on their heels came the Japs, 
who today have a first-rate weather bureau. 

How well the Germans have learned the 
new science is evidenced by the spectacular 
escape of their battleships Scharnhorst and 
Gneisenau through the English Channel 
under the very noses of Britain’s land-based 
bombers. At the time, it seemed as if the 
Germans had taken a 100-to-1 chance, and 
won. Actually, with characteristic Teutonic 
thoroughness they had timed the escape to 
the day—a day which their meteorologists 
long in advance had advised the Admiralty 
would bring the worst weather that the 


that we are reacting to a falling pressure, Channel had seen in years. Even if the 


MOTION PICTURES TEACH PILOTS HOW TO 


These drawings are from one of a series of aerological 


Cumulus clouds appear on northwest 
horizon, and extend far to left and 
right. Plane drift is northward, indi- 
cating southerly winds, Air is unstable 


3 Section leader now knows that he 

is approaching the cold front. 
Low cloud bases and a dark, un- 
broken rain area indicate a storm 


1 Corrier-bosed planes are sent 

®n scouting mission that will 
take them through cold front on 
both outward and return flights 


7 On return trip, flight is at 8 Selecting a light area, the leader 9 Close on the tail of their leader, 

goes into the front at right angle. the other planes wing their way 
To avoid the storm, he flies as close into the “hole” he has found. The di- 
to the oceon surface as safety permits rection of the wind is now northerly 


a low level, for cloud bases 
have lifted and clear spaces are 
to be found in heavy rain areo 
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British bombers had known that the ships 
were in the Channel, they would have been 
helpless, for a “‘pea-soup”’ fog enveloped the 
vessels as they raced for the open sea. 
When Germany launched its invasion of 
Poland, the Poles, fighting fiercely to resist 
an already overpowering foe, cursed the 
luck of the invaders in the excellent weather 
that was aiding their advance. Actually, the 
Germans had waited for months for the 
weather to become their ally, and had not 
dared turn a wheel before their experts had BT RADIO 
guaranteed them two absolutely dry and SONDE 
clear weeks in which to move their tanks : 
and trucks. 
Most Americans like to believe that the 
Japs chose December 7 for their attack on 
Pearl Harbor because it was a Sunday, when 
normally the base would be enjoying ‘‘a day 
off." More likely the truth is that they 
carefully selected a time when it would be 
good sailing weather for their carriers, good e 
flying weather for their planes, and a clear we 4 : e) 
day for bombing an unsuspecting foe. In one 2 sat ' fa 
notable instance, however, Jap meteorolo- A 
gists badly misread the signs. In the Bis- Fr ; _—— \ 
marck Sea engagement, the Jap armada was 
advancing under the protective screen Of RADIOSONDE An invaluable weather device, this 
a thunderhead when suddenly the clouds  ,,to¢ broadcaster sends down to earth a steady stream 
evaporated into a clear sky and left their of atmospheric data as it ascends at the tail of a bal- 
battleships and transports sitting like ducks loon. In the stratosphere, the balloon bursts, and the 
on a calm lake. (Continued on page 220) radiosonde floats to earth supported by a parachute 
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AVOID THE DANGERS OF A “COLD FRONT” 


training films made by Walt Disney for the U. S. Navy 


& 


4 Leader avoids storm by climbing. 5 Once the flight section is. past At this point the planes de- 

When temperature of outside air the storm line, the leader takes scend to scouting level and 
drops, he makes drift correction to it down until the surface of the wa- proceed on their assignment of 
right to make up for change in wind ter can be seen through the clouds searching the designated crea 


10 In a few minutes the air tem- 11 In another minute or two, all of 12 Accomplished with apparent 

perature begins to rise, indi- the planes have popped out the ease, this mission could 
cating that the planes are through other end of the “hole,” and in front have cost lives if leader had 
the front and in southerly winds of them is nothing but clear sailing not shown good weather sense 





INFRARED DE-ICING RADIATORS are proposed by J. D. Altemus, of 
Roslyn, N. Y., as a new solution to one of aviation’s most insistent prob- 
lems. Mounted on the nose and propeller hub, the radiators would focus 
their beams on the propeller blades and leading edges of the wings to 
keep them above icing temperature. 





TRACER BULLETS that ignite fast 
enough for use in short-range tom- 
my guns have been designed by Col 
Sterner St. P. Meek, U.S.A. By increasing the ex- 
posed area of the igniter compound on which the 
propellent powder acts, and shortening the fire’s 
path through the compound, the tracer material is 
made to ignite almost instantly after the discharge. 
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ALTERNATOR (92) 


A NEW DIRECTION FINDER employing a 
cathode-ray oscilloscope has been developed 
for planes by Donald G. Little, of Baltimore. 
As the loop antenna revolves, a circular wave 
pattern appears on the oscilloscope screen, 
which is calibrated to 360 degrees. When radio 
signals begin to come in, a depression appears 
in the pattern to indicate the direction from 
which they are being sent. 
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FLAME-THROWING TANKS that are said to be able to spew out their jets of fire a dis- 
tance of 110 yards are reported to be among Germany’s new “secret weapons.” The tanks 
are also said to be equipped with a smoke-screening device that makes it possible for them 
to envelop themselves in a thick artificial fog in a matter of a few seconds. 


MINE-LAYING U-BOATS are now believed to be in use by the Germans in an effort to de- 
stroy the bridge of ships carrying supplies to our allies and overseas forces. In addition to 
torpedoes, the U-boats carry a substantial load of mines which they can plant while sub- 
merged by dropping them from slotted chambers. 





MINES PLANTED FROM SLOTTED Pau 
CHAMBERS IN BOTTOM OF SUBMARINE 
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By JEAN ACKERMANN 
A LEADER of a night scouting party 


consults his map. As he is near the 
enemy lines, it would be suicide to strike 
a match or use a flashlight. No need. 
Printed in luminous ink, lines of the map 
shine dimly but clearly in the dark. 

The party moves on. Lest his men be- 
come separated from him, the leader wears 
a faintly glowing button on his back. 
Similarly, to the rear, ghostly processions 
of blacked-out tanks and troop-loaded trucks 
are advancing in follow-the-leader style, 
each guided by a spot of luminous paint 
on the one ahead 

Now the scouts have completed their 
mission. To mark directions for the secret 
troop movement, they have daubed roads 
and trees with splotches of ordinary-looking 
paint. When a soldier turns the invisible 
beam of a special black-light flashlamp upon 
one of the painted direction markers, it lights 
up as plainly as a traffic signal. 

Through 30 centuries, from the time when 


LIAN USE. Street curbs, doorknobs, stair- 
light switches, and other similar points 
be covered with luminous paint to guide 
le sofely through a blacked-out area 


ancient Egyptians used light-emitting min- 
erals to create a mysterious glow around 
tempie altars, the phenomenon called lumi- 
nescence remained no more than a showy 
novelty. It turned up in the theater, where 
seemingly unoccupied shoes tapped brightly 
across an unlit stage, and where costumes 
and scenery gave striking luminous effects. 
It came down to earth, and into everyday 
life, in fluorescent lamps for homes, offices, 
factories, and outdoor displays. From this 
beginning, its practical uses on war and 
home fronts are multiplying constantly. 
According to a recent order, all ships of 
more than 3,000 tons using New York Har- 
bor must have doors, stairways, control 
valves, steam pipes, and other important 
points marked with luminous paint. Thus, in 
case a torpedo puts the regular lighting 
system out of commission, sailors can still 
make repairs or find their way to lifeboats. 
Direction markers pointing to air-raid shel- 
ters, and the shelters themselves, may use 
“firefly” illumination in total blackouts. Set- 
ting an example for motorists in air-raid 


Fashion hos not neglected to avail itself of the novel 
effects made possible by luminescence, using it on hats, 
dresses, capes, stockings, hairdress, and jewelry. In the 
theoter, too, it often appears in settings and costumes 
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“LIGHTING” DANGER SPOTS IN THE HOME 


—— 





In an air raid, more damage is likely to result from people bumping into 
things in the dark than from the bombs. Pasting luminous material on 
such dangerous spots as pointed desk corners helps to prevent qccidents 


precautions, New York's Mayor La Guar- 
dia uses a car with phosphorescent fenders 
and bumpers. Many London streets and 
sidewalks now are outlined with luminous 
strips or curb markers, which we may pos- 
sibly adopt in coastal areas. 

Fluorescent powders can be used for test- 
ing the soundness of a gas mask. They are 
outside of the mask, the 
breaths, and the in- 
under black light 


pread on the 
wearer takes several 
terior then is examined 
for telltale glow 

Cases of arson and other forms of sabo- 
tage committed with pilfered explosives 
have been cleared up by injecting traces 
of fluorescent dye into the waxed-paper 
vrappings of sticks of dynamite, and the 
gums and glues that go into bombs. It is 
impossible to handle them without getting 
traces of the dye into the pores of the skin. 
Suspects, rounded up and questioned in a 
routine way, are then suddenly exposed to 
black light. The dramatic evidence of glow- 
ing hands seldom fails to obtain confessions. 
Senders of false fire alarms, and passers of 
money, been trapped by 


ounterfeit have 
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somewhat similar means. 

In a standard industrial 
test for flaws in castings 
and stampings, the piece 
is magnetized and dusted 
with metallic powder, 
which outlines any cracks 
or internal defects. A 
recent improvement on 
this scheme makes the 
powder luminous under 
black light, giving a more 
conspicuous and sensi- 
tive test. The method 
will also test a surface 
for freedom from oil. 

Medical workers find 
a new tool in fluorescent 
stains. Cancerous and 
other cells treated with 
these dyes and examined 
under a microscope with 
black-light illumination 
reveal characteristics 
that can be observed in 
no other way. 

For “blackout parties,’ 
originated in raid-dark- 
ened London, luminous 
clothes and furniture pro- 
vide the only light in the 
house —- except in such 
games as “blackout golf,” 
played with a self-glow- 
ing club, ball, and indoor 
putting green. Fashion 
fads include luminous 
dresses, capes, hats, 
stockings, hairdress, and jewelry. 

More practical domestic uses of modern 
luminous paint will reduce our yearly toll 
of 30,000 fatal home accidents. Danger spots 
such as stair treads and electric fans glow 
all night when outlined with long-wearing 
phosphorescent preparations. Applied to 
street numbers, doorknobs, keyholes, and 
light switches, they serve a home owner's 
convenience without using electricity. 

Scientists classify luminescent materials 
into three or more distinct kinds, according 
to their behavior, which in turn decides 
which is best suited for a given use. 

Fluorescent substances glow just so long 
as they are exposed to ultraviolet rays- 
popularly known as black light—and no 
longer. This property has suggested the 
war use of fluorescent buoys to guide friend- 
ly ships through channels in mine fields, 
when illuminated momentarily by a black- 
light searchlight. Of the many known 
fluorescent minerals, some are ores of stra- 
tegic war metals. Important deposits of 
tungsten ore have been located by night 
prospecting with black-light equipment. 
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Phosphorescent materials soak up illumi- 
nation from the sun or from artificial light. 
Then they proceed to reradiate it for several 
hours, without exterior stimulation. Lumi- 
nous paint made from such substances pro- 
vides all-around service and is unaffected 
by power failure. One of its former disad- 
vantages—that it could not be extinguished 
at will—is now reported to have been over- 
come by Gilbert T. Schmidling, a pioneer 
American research worker in the field. By 
illuminating it with strong red light, he says, 
the phosphorescence can be “put out.”” Sub- 


sequent illumination with sunlight turns it 
on again. 

Self-illumination, or autoluminescence, oc- 
curs spontaneously from a variety of chemi- 
cal and physical actions. The firefly, nature’s 
prize example, owes its glow to a slow form 
of chemical oxidation, which has been dupli- 
cated in the laboratory. Crystals of saccha- 
rin emit light when crushed or rubbed 
together. The luminous paint employed on 
watch dials provides permanent light by 
bombarding a metallic sulphide with rays 
from radium 


LUMINOUS MATERIALS HELP INDUSTRY TO ‘’PLAY SAFE’’ 


To protect its workers in the event of a power failure or blackout, a 
Philadelphia plant has outlined the doorway and ramp shown below with 


a phosphorescent paint. 
bands. 
facturing defects. 


Note that the workers also wear luminous arm 
A luminous metaliic powder is also being used to detect manu- 
Dusted on the magnetized coil shown at the right, it 


glows under black light to reveal a flaw down the full length of the coil 
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Caught by the outer ear and 
sent up the ear canal, sound 
beats on the eardrum, then is 
carried through the middle 
to the inner eor, picked up 
there by the auditory nerve 
and registered by the brain 
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Nature gave you a marvelous 
pair of hearing instruments . . . 
Modern tests show how they 
are best protected and used. 


Drawings by JOHN GILMORE 


2 Y “Good morning” to the first 15 people 
you meet, and at least one of them 
probably will have to guess at what you 
said. Or, if all of them hear you clearly, 
you may be the one in 15 who has defective 
hearing. That, according to a recent esti- 
mate made by the New York League for 
the Hard of Hearing, is the average ratio 
of deafness, whole or partial, in the United 
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States. Some people are born deaf, but 
most defective hearing is acquired as a re- 
sult of disease, injury, or neglect. Economic 
as well as personal and social problems are 
a result; more than 40 percent of those with 
acquired deafness have had to change their 
occupations. 

Fundamentally, the human ear is a simple 
mechanism and shouldn't be hard to take 
care of. It is a funnel which catches sound 
waves, converts them into nervous impulses, 
and sends them to the brain to be sorted 
out and classified. Man has taken the same 
basic principles and made the relatively 
simple telephone transmitter, which catches 
sound waves and converts them into fluctu- 
ating electrical impulses. In detail, however, 
the ear is a complicated set of physical 
gadgets, like most of nature’s machines. 


POPULAR SCIENCE 








There are three major parts: the outer 
ear, the funnel which catches the sound; the 
middle ear, which transmits the sound; and 
the inner ear, where the auditory nerve picks 
up the vibrations and sends them along to 
the brain. The middle and inner ears are 
the most complicated, the most easily in- 
jured, and the hardest to repair. 

The outer ear consists of the familiar flap 
of cartilage sometimes called the “shell,” 
and the auditory canal which extends in- 
ward to the eardrum. The eardrum is a 
membrane that stretches across the auditory 
canal and separates the outer from the 
middle ear. Another name for the eardrum 
is the tympanic membrane, and it acts like 
the head of a drum, vibrating when sound 
waves strike it as a drumhead vibrates 
under a drumstick. 

On the far side of the eardrum, in the 
middle ear, are three small bones called 
ossicles. The “hammer” rests on the ear- 
drum and responds to the sound vibrations, 
which it in turn taps out on the “anvil.” 
The “anvil” passes them along to the 
“stirrup,” which fits into an opening in the 
inner ear and touches the cochlea, the ap- 
paratus which changes sound vibrations 
into nervous impulses. 

The cochlea is a tiny organ, coiled like 
a snail shell and filled with a thick fluid. 
On its inner walls are sensitive, hairlike 


terminals of the auditory nerve. When the 
sound waves are tapped out on one end of 
the cochlea by the “stirrup” bone, the fluid 
inside is set to vibrating, the nerve terminals 
are agitated, and the message is started 
along the auditory nerve toward the brain. 

The cavity of the inner ear, where the 
cochlea lies, is in one of the hardest bones 
in the body, a fact important in the use of 
one type of hearing aid. Also in that cavity 
are the “balancers,”’ three little tubes coiled 
into connected semicircles and set at right 
angles to each other so that they iook some- 
thing like a distorted pretzel. They have 
nothing to do with the sense of hearing; 
they are the center of the sense of equi- 
librium—the body’s leveling instrument. 
Head colds and ear infections sometimes 
disturb them and cause dizzy spells. When 
a cold affects the sense of hearing, it is 
because the Eustachian tube, which con- 
nects the middle ear with the throat, is 
swollen partly shut. The Eustachian tube’s 
function is to equalize the air pressure on 
the two sides of the eardrum. 

A serious infection in the aural passage, 
or even the rupturing of the eardrum, can 
be caused by sticking a match stick, hairpin, 
or the corner of a towel into the ear to re- 


Below, left, is seen a cross section of 
the cochlea, the receiving instrument of 


the inner ear. The fluid with which the 
canals are filled is set in motion by 
sound waves. At right, an enlarged view 
of one section of a canal. The hair- 
like antennae of the auditory nerve 
pick up the vibrations of the fluid 
and transmit them to the brain. In the 
lining of the cochlea there are said 
to be more thon 23,000 tiny nerve cells 
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move water, wax, insects, or other foreign 
matter. In such cases only a few drops of 
warm oil should be used. If that doesn't re- 
move the object, then a physician should be 
consulted promptly. 

Treatment of impaired hearing is in many 
cases both simple and effective. Far more 
trouble is caused by refusing to admit that 
one’s hearing is not up to par, or by trying 
to conceal the fact, than by poor hearing 
itself. The person who tries to answer a 
question or follow an 
order only half heard 
may say or do some- 
thing inexcusably stu- 
pid in the attempt to 
“cover up.” More jobs 
are lost by trying to 
conceal poor hearing 
than by the difficulty 
itself. 

Thanks to scientific 
research, partial deaf- 
ness can now be re- 
paired almost as easily 
as nearsightedness. The 
chief problem is to find 
the trouble—and to get 
the patient to acknowl- 
edge it to himself. 

Tests in schools have 
been especially effective 
in spotting deafness at a time when medical 


aid can be of particular help. Many children 
who seem to be backward or stupid are 


“ound to be only hard of hearing, and 
treatment often brings them up to par in 
their studies. 

The old-fashioned hearing tests, based on 
voice tones or the tick of a watch, served in 
their day but gave no accurate measure of 
the degree of deafness or the reason for it. 
Now the audiometer is used, an instrument 
which Dr. Fred W. Kranz, physicist and re- 
search director of the Sonotone Corporation, 
calls the first accurate device for measuring 
hearing. With the audiometer, standards of 
normal hearing have been established, and 
tests with it show not only the degree of 
hearing loss in any individual but whether 





to a physician. 


drain. 





INSTRUMENT 
iS WORN BEHIND 


conduction hearing 


Helpful 


NEVER box a child’s ears, or hit him on the side of the head. 
NEVER try to remove objects that a child has put into his ear. Take him 


the source of the affliction is in the middle or 
the inner ear. 

Once the source and degree of deafness 
are ascertained, various kinds of hearing 
aids can be prescribed. The Sonotone Re- 
search Laboratories, for instance, have de- 
veloped two types of electrical hearing aids, 
one for air conduction, the other for bone 
conduction. Both work on the same principle 
as the telephone: the transmitter picks up 
the sound waves, changes them to electrical 
impulses, and sends 
them to a receiver 
which changes them 
back to sound waves or 
vibrations where the 
defective ear can best 
make use of them. The 
air-conduction type of 
hearing aid sends the 
receiver's sounds direct- 
ly into the ear passage. 
The bone-conduction 
type, which is worn be- 
hind the ear rather than 
in it, sends sound vibra- 
tions through the bone 
directly to the cochlea 
in the inner ear. 

Recently, radio prin- 
ciples have been adapted 
for use in hearing aids. 
The transmitter in this type of instrument 
uses a Rochelle crystal instead of carbon 
grains. When the crystal is activated by the 
vibration of a diaphragm, the strength of 
the electrical current through the crystal is 
varied and the sound waves are converted 
into electrical impulses. Miniature vacuum 
tubes are used for amplification in the 
receiver. The result is very different, both 
in appearance and effectiveness, from the 
ear trumpet of grandfather's day. 

With all these advances in understanding 
and treatment of hearing defects, there is 
seldom any excuse for a person who suffers 
from partial deafness. In the first place, you 
should know enough about your hearing 
equipment to give it reasonable care. If 
it fails naturally, give it scientific aid. 


THE EAR 


pass sound vibra- 
to the inner ear 





Earfud 


NEVER clean the ears with a hard or pointed object. 
NEVER dry water-filled ears with a towel. Tilt the head and let them 


NEVER fish for an insect that has got into the ear. Go to a physician 
or pour ear drops or warm oil into ear until insect drains out. 
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This audiogram shows how hearing 
is measured on a chart. Straight 
lines indicate normal hearing. 
Those of the left ear are marked 
O and those of the right ear, X. 
The upper recording is of air, 
and the lower of bone, conduction. 
To the specialist, the audiograph 
indicates both source and degree 
of deafness of the person tested 
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SHOULD FIT 








Even to the partly deaf, some sounds are dis- 
torted and unintelligible, while others are wholly 
unheard. The diagram above shows how unevenly 
a typical sentence is heard by a deafened ear 


Below, two important functions of hearing aids 
cre shown: distorted frequency waves must be 
corrected for clearness, and every sound must 
be amplified to suit the requirements of the user 
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HOW 10 TONS OF BOMBS can be carried 
by a Flying Fortress is shown strikingly in 
this view of one of the big Boeing bombers 
on a practice flight near Mount Rainier in 
the State of Washington. Outside racks 


SHREDDED AND NEATLY BALED in 200- 
pound packages, tin cans, automobile bodies, 
old stoves, and all kinds of scrap iron are 
made ready for reprocessing in a huge ma- 
chine devised by Clarence M. Gregg, presi- 
dent of the Los Angeles By-Products Com- 


pany. Chrome molybdenum hammers or 


Scrap is fed into this giant machine 
on a conveyor, goes into a five-ton 
shredder, and comes out in neat bales 





with forklike fingers hold the extra bombs 
on the bottom of the fuselage near the land- 
ing wheels. This supplementary arrange- 
ment permits the carrying of an unusually 
heavy load for limited-range operations. 


cutters on the outside of a drum revolve at 
1,800 r.p.m. to break up the pieces into tiny 
bits, which ride through a magnetic sepa- 
rator that deposits dirt and nonferrous 
metal in one bin and iron in another. Auto- 
matic balers then bind the iron scrap into 
bales of uniform density. 





A BOMBPROOF LABORATORY for 
processing photographic material at 
the front has been designed by the 
165th Signal Photographic Company 
at Fort Sam Houston, Tex. As shown 
in the drawing by military artist 
Swanlund, the underground darkroom pro- 
vides a working space of about six by 12 
feet and is entered through a protective 
right-angle passageway. One of its features 
is a ceiling rack in which a camera can be 








LANDING GEARS that stick need no 


longer threaten pilots or their planes. En- 


gineers of Walter Kidde & Co. have 
developed a carbon-dioxide power unit 
which, in an emergency, can be used to 
lower landing gear or open and close 
bomb-bay doors. Because of the high 
compression of carbon dioxide, a two- 
pound cylinder is sufficient to operate 
even the heaviest equipment. 
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placed, as demonstrated by Sergeant Smoody 
in the photograph above, for use in making 
enlargements. Heavy sandbagging guards 
against damage by bombs and shells, so 
that work can be carried on under fire. 


GIANT ENCLOSED MOTORS, such as the 
one shown below, are being built by General 
Electric for tankers of the U.S. Maritime 
Commission. Each motor has a sheet-iron 
cover as a protection against dirt, and is 
equipped with an air-recirculation system. 
Cool air entering at the bottom of the motor 
rises as it becomes heated and is then piped 
off into a cooling blower, which carries it 
back to the bottom of the motor. 








ALNICO MAGNETS set in 
the bases of the standards are 
simplifying the setting up of 
experimental optical systems. 
Adhering to a metal table top 
or wall, the magnets hold the 
system in position and pre- 
vent any disarrangement even 
when adjustments are made. 
This use of alnico was devised 
by Norman Barnes of Gen- 
eral Electric. 


Although standards will adhere firmly to any 
steel surface, they can be easily moved when 
necessary. At right, a bottom view of a stand 
wd, showing an alnico magnet set in its base 


NEW GASOLINE OVENS are 
being used by the U.S. Army 
Quartermaster Corps for baking 
in the field. Shown at right are 
eight of these two-chamber 
ovens, Which can do the baking 
for 10,000 men. Tended by a 
bakery platoon of 36 men, and 
using 3,600 pounds of flour, this 
battery of ovens can turn out 
5,000 pounds of bread in 24 
hours. Below: fire-control units 


j | A BRAKE TESTER for 
airplanes has been de- 
veloped by the Safety 
Equipment Co., of 
South Bend, Ind. The 
device cradles the 
plane’s rubber tires 
between rollers that 
provide traction equal 
to that of dry con- 
crete. When the 
brakes are applied, 
the force needed to 
turn the wheels is 
registered on a dial, 
which gauges the 
braking action. 
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AMPHIBIOUS FLOATS, attached experimentally Ris 
to the Army Air Forces’ C-47, may make this big 

cargo transport an efficient seaplane as well as a 

land plane. Tried out at Wright Field, Dayton, 

Ohio, the new floats enabled the plane to alight 

on water, taxi to shore, and climb on land under 

its own power. This may prove particularly use- 

ful in rescues of flyers on coral reefs in the Pacific. 

Further experimentation is being carried out by 

the AAF in the design and use of the floats. 
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RUBBER-CLEATED SOLES AND HEELS are 
being put on ski boots for our soldiers, who 
may be using them soon to cross the Alps for 
a closer crack at Hitler. Replacing the steel 
cleats and leather worn by mountain troops in 
World War I, this footwear was developed 
by Adams Carter, famous mountain climber 
and now a research specialist for the Quarter- 
master General, and experts of the Goodyear 
Tire & Rubber Company. The design, an im- 
provement on a Swiss-Italian shoe, is light, 
warm, waterproof, and silent on flinty surfaces. 











CLEAR PLASTIC DOMES are being 
mounted on open antiaircraft observa- 
tion posts along the Atlantic seaboard 
to keep sky watchers dry and com- 
fortable. Built of Lumarith, made by 
the Cellanese Celluloid Corporation, of 
New York, the domes offer shelter 
from rain, sleet, and snow without 
cutting visibility, and also improve 
communication by screening out noise. 
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Hauling o landing barge ashore on Attu with the help of a tractor 
and an odd but efficient movable dry dock called a "“geeheebee’ 


PLASTIC EAR STOPPERS are now molded 
from Plexiglas to fit the ear canal. De- 
signed by Arthur F. Farman, an employee 
at McClellan Field in 

California, they are 

manufactured by Rohm 

& Haas Company, of 

Philadelphia, Pa. 


“GEEHEEBEE” is the name 
that U.S. soldiers and sail- 
ors have given to the odd 
contraption shown at the 
left. Much in evidence where 
amphibious operations are in 
progress, it performs yeo- 
man service when repairs or 
repainting must be done on 
the landing barges and other 
small invasion craft. 

The “geeheebee” is backed 
by a tractor into the surf un- 
til it settles over a landing 
boat or other small craft, 
which is then chained to the 
frame. As the tractor pulls 
the two ashore, the boat is 
lifted clear of the ground. 
After repairs have been com- 
pleted, the procedure is re- 
versed to relaunch the craft. 
Empty oil drums on the 
“geeheebee” permit it to be 
floated ashore from a trans- 
port or other large vessel. 


TWIN THREADS 
are a new idea 
for screws for 
wood, plastic, 
and combination 
assemblies. These 
screws, made by 
the Blake & 
Johnson Com- 
pany, of Water- 
ville, Conn., have 
straight sides, re- 
lieved shank di- 
ameter, and a 
single balanced 
point. 


TWO MEN OPERATING 
this grid machine, developed 
by Lyle F. Pierce, chief of 
master layouts at the Boeing 
plant in Seattle, can make in 
one day a crosshatched back- 
ground for full-scale mechan- 
ical drawings that once took 
six months. The machine 
scribes simultaneously 12 
parallel lines 100 inches long 
and accurate to .005 inch. 

Backgrounds thus made 
on painted steel are joined 
together, sometimes into 
sheets 20 by 30 feet, for 
bases on which full-size 
drawings are put for parts of 
Boeing planes. 
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“STICKY” BOMBS that are thrown by 
hand and glue themselves against their 
targets have now been revealed as one 
of the “secret weapons’ the British 
Eighth Army us7d so successfully in 
the African campaign. The bomb con- 
sists primarily of a glass flask fitted 
with a short handle and filled with an 
explosive. Wrapped around the flask 
is a tight-fitting woolen jacket that has 
been treated with a special adhesive. 
When hurled against a tank, the bomb 
fastens itself there leechlike until it ex- 
plodes. For protection before it is used, 
the bomb is fitted with a hinged metal 
asing held together by a narrow metal 
band wrapped around the neck of the 
bomb, as shown at the right. 
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WATER JETS that can peel the 
bark off giant logs more swift- 
ly than knives are the basis of 


a hydraulic barking machine de- 
veloped by the Weyerhaeuser 
Timber Co. of Everett, Wash. 
Twin nozzles on a moving car- 
riage force streams of water up 
against a rotating log at a pres- 
sure of 14,000 pounds per square 
inch, producing erosion of bark 
and cambium. Steel arms steady 
the log. Six-foot trunks can be 
stripped in a few seconds. 




















Automatic computing sights now 
make an American bomber one of 
the sky's most deadly fighters 


| 


Outshooting the Axis 


By HAL BORLAND 
Drawings by FRANK TINSLEY 

MERICA'S big bombers, which roared to 
A fame as tough ships that could “lay 
eggs in a basket” from 20,000 feet and take 
terrific punishment, ar2 even more famous 
now as killers of the sky. On one bombing 
mission, not long ago, a flight of them 
knocked out 74 Nazi fighters. Good to be- 
gin with, they are now superbly lethal. 

How come? The answer is gunnery— 
gunnery that is more than weapons, more 
than power turrets, more than competent 
gunners. It is all these, plus an automatic 
computing gunsight that makes supermen 
of the bombers’ gun crews. This automatic 
sight has given our big ships a fire-power 


“reach” of more than 1,000 yards, or twice 
the effective range of Axis aerial guns. 
Until recently this automatic sight was a 
secret weapon. Its details are still secret, but 
the veil has Leen lifted enough to show what 
it car do and, in general, how it does it. Basi- 
cally, it is a compact machine that automat- 
ically calculates speed, drift, windage, tra- 
jectory, and range, and compensates for all 
these factors as it aims the guns where the 
bullets will do the most damage to an enemy 
plane. It does all this with a minimum of hu- 
man effort, and reduces human error to a 
minor factor by eliminating virtually all 
guesswork. And, lastly, it is so simple to 
operate that three weeks’ training with it 
can make an expert gunner out of a novice. 
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POSITION 
OF DUCK 


¢ POSITION 
OF DUCK 
WHEN GUN 
1S FIRED 
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LEADING consists of aiming ahead of a 
moving target so that the bullet and tar- 


get will arrive at the same point simul- 
taneously. In sketch above, the hunter will 
miss his target because the duck will have 
moved ahead during the flight of the bullet 


WINDAGE. As the bullets leave the 
plane's guns, the wind rushing past the 
plane has a tendency to deflect them 
toward the tail. The degree to which this 
force of wind will change the direction of 
the bullets’ flight is determined by the 
speed at which the airplane is flying 


Any duck hunter or trapshooter has a 
rough idea of the primary problems of an 
aerial gunner. First of all, to hit a moving 
target he must “lead”’ it, that is, shoot far 
enough ahead of it to allow for its speed. 
Then he must take into account the range 
of his gun, the effect of the wind, and the 
characteristics of the shell he is shooting. 

The duck hunter's target, however, sel- 
dom flies more than 60 miles an hour. The 
aerial gunner’s target travels more than six 
times as fast. And while the duck hunter 
shoots from a stationary position, the aerial 
gunner is in a bucking, twisting ship travel- 
ing at least 200 miles an hour. The duck 
hunter uses a shell whose hundreds of tiny 
pellets are deadly over a three-foot circle 
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The farther a bul- 
let travels, the 
more gravity makes it drop. 
To get the range, therefore, 
gun muzzle must be elevated 


WINDAGE 


When a bullet is 
fired, it spins to 
the right, which has a ten- 
dency to make it “jump,” or 
veer off, in that direction 





The aerial gunner’s weapon 
fires only one bullet at a time. To approxi- 
mate the aerial gunner’s task, the duck 
hunter would have to do his wing shooting 
with an automatic rifle while sitting in the 
rumble seat of a car going down a country 
road at 50 miles an hour. Accurate shoot- 
ing from a big bomber with manually op- 
erated weapons and ordinary sights is phe- 
nomenal. Man simply is not physically 
equipped te do it. 

Of his equipment, his eyes are probably 
nearest to the necessary perfection. When 
a bomber is flying at 200 miles an hour and 
an oncoming pursuit ship is moving at 400 
miles an hour, the combined speed of ap- 
proach is 300 yards a second, which is not 


at 50 yards. 
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very far from the speed of sound. Yet a 
gunner’s eye can follow a pursuit ship travel- 
ing at that terrific speed. In a wink of the 
eye, however, the target will have moved 
about 25 yards. And we know from optical 
research that persistence of vision makes 
the eye incapable of registering an abrupt 
change lasting less than 1/32 of a second. 
The eye is fallible to a degree not yet fully 
determined; but, on the whole, it is good 


enough for the aerial gunner'’s job. 


A man’s physical reflexes are less de- 
pendable. But because of their importance, 
the Air Forces insist on high standards. Im- 
pulses from the eye or ear must be obeyed 
by the muscles without perceptible delay. 
Tests of thousands of automobile drivers 
have shown an average reaction lag of .44 
second. Yet in half that time an aerial gun- 
ner’s target may move as much as 66 yards. 
A trigger finger even a tenth of a second 
late in obeying the eye's order to fire would 
put the burst of fire completely off the tar- 
get, even if no other factors were involved. 

Mental processes are another factor. The 
best mathematical mind isn’t fast enough 
to solve, at a given instant, a problem deal- 
ing with air speeds of hundreds of yards a 
second, particularly when such complex mat- 
ters as windage, drift, trajectory, and range 
are also involved. That is why the guns in 
a fighter plane are in fixed mounts; they can 
be aimed by pointing the plane itself, and no 
complicated calculations are necessary. 

Add to the gunner’s problems the fact 
that high altitudes slow up both physical re- 
flexes and mental and then the 
situation becomes really complicated. Oxy- 
gen helps to compensate for the altitude, 
but low temperatures-—it gets down as far 
as 45 below zero F. at 25,000 to 30,000 feet 
also tend to retard the reflexes 

The automatic computing sight was de- 


processes, 
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SIGHT AND TURRET. At the left, an officer 
carefully examines one of the automatic com- 
puting sights before it is installed between a 
turret's two guns. Above, a gunner grins as he 
crawls into the belly turret of a big bomber 


veloped to minimize all these human factors. 
It is a mechanical Einstein that literally 
computes half a dozen complex and con- 
stantly changing problems, and delivers the 
correct answer at any desired instant. Al- 
though the gunner sights at the target it- 
self, the computer aims the guns at the 
point where the target will be when they 
go into action. 

Typical of several models is the sight de- 
veloped by the Sperry Gyroscope Company 
for use with a hydraulically driven turret. 
Looking like an ordinary small black box, it 
is mounted between the turret’s two guns. 
At one end of the box are knobs similar to 
the tuning knobs on a radio. On its top is 
a reflecting glass—the scanning sight 
with two parallel lines of light which can 
be spread apart or drawn together by man- 
ual control or a foot pedal. These light lines 
are the governors of the range finder. 

Before the take-off, the computer is set 
for the type of ammunition used and wind- 
age jump, or deflection to the right caused 
by the spin of the bullet. After the take-off, 
another adjustment is made to compensate 
for the plane’s speed. A power switch takes 
the manual labor out of the gunner’s job by 
making the turret swing automatically in 
accordance with the “orders” from the sight. 

The gunner has a vair of handle bars 
with firing buttons at his finger tips. When 
he spots an enemy plane approaching, he 
identifies it by type and sets a master knob 
on the sight at the plane’s approximate wing 
spread. A Messerschmitt, for example, with 
a wing spread of about 33 feet, will call for 
a setting at that figure. Swinging the tur- 
ret until the oncoming target is framed in 
his reflecting glass, the gunner brings the 
light lines to their minimum spread, which 
is governed by the master knob setting 
when he identified the enemy plane. Since 
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LEAD IS COMPUTED by multiplying the angular 
rate by the time it will take the bullet to reach a 
given range. To this figure must be added the distance 
that the bullet will be deflected by windage as well 
as the distance that its spinning through the air will 
cause it to "jump" to the right. This is all done by 
the computer in a split second. All the gunner has to 
do is to track the plane and press the firing buttons 


GUNS ARE AUTOMATICALLY AIMED 


ANGULAR RATE, measured in degrees per 
second, is the speed at which the turret must 
be rotated in order to keep the guns on target 


AT POINT WHERE BULLETS AND TARGET WILL MEET(X) 


time of bullet's flight. With correction previous- 
ly set for windage and “jump,” gunsight now has 
all information necessary for computing lead 


The speed at which gunner rotates turret in order 
to track plane gives automatic gunsight angular 
rate. Distance of plane (see below) gives sight the 


SCANNING SIGHT TELLS THE DISTANCE OF ENEMY PLANE 





As soon as he identifies the 
enemy plane, the gunner sets 
the master knob for the plane's 
approximate wing spread. He 
then brings the reticules as close 
together as setting will allow 





2 When the approaching 

plane fills the space between 
the lines, the gunner knows that 
it is within effective range, 
and that he can start tracking 
and pressing his firing buttons 





3 As the plane grows larger in 

the sight, the gunner moves 
the lines apart so that they al- 
ways just enclose the plane. In 
this way he keeps gunsight “in- 
formed" of the plane's distance 











the over-all dimensions of a fighter are ap- 
proximately the same from any angle, he 
has only to keep the plane between the 
light lines, and as soon as the target fills 
the space between the lines it is within 
range. At that point, the gunner can be- 
gin effective fire, and can continue it as 
long as the light lines enclose the approach- 
ing plane’s extremities. 

Everything has been compensated for au- 
tomatically—range, speed, windage, deflec- 
tion, and angular rate. All he has to do is 
track the plane, and press the firing buttons. 


NOVEMBER, 1943 


All American medium ~nd heavy bombers 
are now equipped with au‘omatic computing 
sights and power turrets of one type or an- 
other. This accounts for the lopsided scores 
when bombers go out and run into fighter 
opposition. Neither the Japs nor the Ger- 
mans have power turrets or computing 
sights, and, considering the development 
necessary to bring them to perfection and 
the precision work needed to manufacture 
them, it is unlikely that the Axis will pro- 
duce such a sight unless the war drags on 
considerably longer than now seems likely. 
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Alfalfa cut in morning and late afternoon shows 
little difference until it undergoes chemical 
tests. Then the afternoon-cut fodder is found 
to contain more dry weight, sugor, and starch 


ceo who cut alfalfa, grass, and 


corn in the late afternoon instead of in 
the early morning may be storing in 
barns and silos hundreds of pounds more 
actual starch and sugars for their live- 
stock. This is the conclusion of Prof. 
O. F. Curtis, of the New York State Col- 
lege of Agriculture, Cornell University, 
who is supervising the study of the food 
contents of forage crops cut at different 
times of the day. According to these 
tests, the carbohydrate content is lowest 
in the early morning and reaches its 
peak in late afternoon. 

Tests with alfalfa showed that late- 
afternoon cutting produced an average 
of 90 pounds, or 90 percent, more starch 
and sugar to the acre, and 500 pounds, 
or 20 percent, more dry matter, than 
plots harvested in the morning. After- 
noon-cut grass gained 50 percent more 
sugar. 

By photosynthesis, a miracle of trans- 
formation not yet clearly understood, 
green plants take carbon dioxide from 
the air and water from the soil and, un- 
der the action of sunlight, change them 
into starch and sugar. This has long 
been known, but it is a revelation that 
such a great proportion of starch and 
sugar is lost during the night, apparently 
consumed in respiration and changed in- 
to cellulose.—-KEN NETH M. SWE7EY. 
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A 1,300-foot rock tunnel drilled low in- 
to Finlayson Lake is draining it slowly 


so as not to flood the lower wee. 
WHEN TUNNEL LOWERS LEVEL “S 


OF FINLAYSON LAKE 50 FEET, f 


CUT WILL BE MADE >> 
IN RIDGE 


IGGEST drainage job in North American 
mining history is uncovering iron-ore 
deposits under Canada’s Steeprock Lake, 
into which flows the Seine River. By rais- 
ing the dam at the lake's inlet, making cuts 


NOVEMBER, 1943 





ith a diamond drill, engineers probed 
i feet below lake bottom to find the ore 
; detected by electrical instruments 


between the higher Marmion and Finlayson 
lakes, and opening a drain tunnel into the 
bottom of the latter, the Seine has been di- 
rected into a new course. Pumps are now 
emptying Steeprock Lake. 
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oy ruenaces are MAKING- IT 
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The Ohio Crankshaft Co 


These 500-pound-bomb casings are being induction-heated prior to the process of tail spinning. 
songs, made possible by the unusual localization in this type of heating. The 


the absence of handling 


Note 


ends of these casings can be heated to 2,000 degrees F. in just about three minutes and I5 seconds 


By JACK O’BRINE 


Wt industry is “cooking” with elec- 
tricity these days. At almost any plant 


where the application of heat enters into 
metal processing, you'll find an induction 
furnace doing the job. Its magic coil is tak- 
ing the place of fire to produce record- 
breaking quantities of fighting equipment. 
Improved cannon, armor-piercing shells, 
parts for tanks, planes, and submarines, and 
a great miscellany of war tools come mag- 
ically from it 

On the civilian front, too, induction heat- 
ing works like a Turk. It’s far more useful 
than most of us realize. Nearly every time 
we shave with a sharp razor blade, get fine 
from a long-lasting phonograph 
needle, plug in our radio, or do an excep- 
tional job in our home workshop with good 
tools, we can thank an induction furnace. 
For, more than likely, it was used in melt- 
ing, forging, brazing, case-hardening, we!d- 
ing, or soldering those items so perfectly. 

This metallurgical master worker dates 
its success story from the last war. Edwin 
F. Northrup devised it as a means of speed- 
ing production. Though too late for use 
then, its debut attracted wide attention 
among American industrialists. Before 1942 
our industry had installed induction heating 
equipment using 175,000,000 watts, and in 
that year war plants accounted for more in- 
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stallations than in any previous three-year 
period. 

Northrup’s basic principle still holds good, 
although furnaces themselves have under- 
gone many refinements to attain production 
wizardry. It’s the same principle that is 
used in an ordinary transformer. In fact, if 
you strip off the manifold mechanical gad- 
gets from an induction furnace, you have 
little more than an insulated box built 
around a transformer whose core has been 
removed to make room for whatever metal 
you want to heat. Heating occurs almost in- 
stantaneously when you send an electric cur- 
rent through the transformer coil surround- 
ing the metal to be treated. The induced 
voltage, encountering resistance in the met- 
al, produces a power loss which appears as 
heat. By varying the frequency and strength 
of the current and the size of the coils, you 
can control the depth of heat penetration, 
the area affected by the heat, and the tem- 
perature. Just push a few buttons and you 
can give the metal any kind of treatment 
desired. 

Engineers have compared induction heat 
with the radiant heat thrown off by the sun. 
When the sun’s rays pass through space, 
there is slight loss of energy, and thus neg- 
ligible heat is produced. But when they 
strike a dark body, its surface is heated. In 
like manner, high-frequency magnetic waves 
from the coil pass through all insulating ma- 
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HOT FOR THE AXIS 
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THIS IS THE PRINCIPLE OF INDUCTION HEATING 


HOW THE PRINCIPLE iS APPLIED 


HEAT 
INSULATION 


Hundreds of electric heat-treating furnaces, such as 
those shown below, are being used to harden precision 
parts required in planes and tanks. Made by Westing- 
house, these furnaces do their work at temperatures 
ranging between !|,500 and 2,000 degrees F. A gas mix- 
ture known os Endogas is introduced into the heating 
chamber to protect the work from scaling or softening 














terials without dissipating their energies, yet 
create heat when they strike a metal body. 
Nonconducting materials which enter the 
magnetic field—intervening air, for example, 
or parts of the human body—are not affect- 
ed. This explains why a man can place his 
hand within an induction furnace without 
suffering the slightest injury, though a piece 
of metal put there will soon be white-hot. 

Induction furnaces now being used in the 
manufacture of so many of our weapons of 
war require an alternating current of high 
frequency. In that type of current, the mag- 
netic lines of force change direction rapidly, 
threading the metal within the coil and set- 
ting up the current there that develops the 
heat. Direct current will not do the job. 

In many installations, tubing is used in- 
stead of wire in the inductor coil. This is 
possible because of the “skin effect” char- 
acteristic of the alternating current, a tend- 
ency of the current to concentrate on the 
surface of the conductor, especially at high 
frequencies. Crowding of the current on the 
surtace enables the induction furnace to at- 
tain remarkable results in hardening metals 
and gives it a “stirring, effect” extremely 
valuable in melting operations. Becauss of it, 
shallow-layer objects, such as shell casings 
and crankshafts, can be heated so quickly 
that underlying portions are not affected, 
and alloys of homogeneous nature can be 
formed through thorough mixing. 

Continuous furnaces—that is, relays of 
furnaces—have now been designed to meet 
needs in specialized industries. They are 
equipped with conveyors or mechanical car- 
rying devices and have accurate time and 
temperature controls. Furnace ratings, de- 
pending on the particular operation, run any- 
where from a few kilowatts to as many as 
1,200 kilowatts. In some cases, engineers 
have designed ingenious mechanisms to 
handle materials entirely automatically. 

Perfecting of protective atmospheres for 
use in the heating process is another step 
forward. By means of gases applied so as to 
surround metal parts, the operators are now 
able to prevent oxidation and decarboniza- 
tion. The open-fire method of heat-treating 
never has been without possibility of dis- 
tortion and chemical alteration of the metal, 
requiring lengthy and expensive sand-blast- 
ing, pickling, machining, and grinding oper- 
ations after the treatment. Faster, better- 
controlled heating provided by the induction 
furnace saves time and money, since there 
are no blemishes or marring results. Equip- 
ment now available maintains a protective 
atmosphere in the furnace. 

Induction heat often figures in the head- 
lines these days from war-production lines. 
One of the most spectacular advances in 
gunsmithing—the centrifugal casting of gun 
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barrels—is a direct outgrowth of research in 
this field. Traditionally, gun barrels have 
been fashioned laboriously from ingots, 
forged, heat-treated by conventional meth- 
ods, and then machined into shape. But 
ordnance experts hit upon the idea of simpli- 
fying the process with the aid of electric 
furnaces. Widely used today is a process in 
which ingredients which make up steel for 
the barrel are melted in an induction fur- 
nace, where alloying is rapid and melting 
losses low. Metal is carried in the furnace 
itself, which doubles as a giant ladle, and is 
poured into a horizontally rotating mold. 
The mold is turned until the casting solidi- 
fies. Now, when you remove the barrel from 
the casting machine, you find it easy to finish. 

Centrifugal forces have done the lion’s 
share of the work. As the rotating occurs, 
the barrel has taken shape, not as a solid in- 
got requiring expensive hollow-forging or 
machining operations, but as one already 
having a hole through the center. Moreover, 
any slag particles or impurities present in 
the mold, being lighter than the steel through 
which they are dispersed, float to the bore. 
You can quickly get rid of them in the ma- 
chining process. 

Induction heating is particularly well suit- 
ed for forming, brazing, and hardening oper- 
ations in making projectiles. Its chief ad- 
vantages are speed and uniformity of 
heating, ease in controlling heat to specific 
patterns, the metal’s freedom from surface 
scale after treatment, and greatly improved 
working conditions for operators. Another 
consideration recognized by farsighted in- 
dustrialists is the fact that induction-heat- 
ing equipment can be turned to peacetime 
use without investment loss. Indeed, post- 
war plans have inspired many industrialists 
to put in electric furnaces. For instance, 
while a frequency of 1,000 cycles is sufficient 
for heating many weapons, most manufac- 
turers have installed 2,000-cycle furnaces be- 
cause they can be more readily converted to 
automotive work after the war. 

Great is the variety of tasks that induction 
furnaces perform. They are used to expand 
metal parts, or to shrink those parts for fit- 
ting; they treat the nichrome (nickel chro- 
mium) wire used in spark plugs, tune the 
tungsten contact points found in virtually all 
gas motors. Alnico magnet steel used in 
radio and meter parts is almost exclusively a 
product of induction heating. In radio and 
radio-control equipment, induction heating 
is used to drive off occluded gases from met- 
al parts in sealing vacuum tubes. It’s in 
nearly all Navy yards, Army ordnance 
plants, arsenals, and war plants where spe- 
cial alloys and castings are made. Every 
day they find new uses for this versatile 
furnace to put more heat on the Axis. 
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AREA INDUCTIVELY HEATED BY 
HYSTERESIS AND EDDY CURRENTS 
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INDUCTION PUTS THE HEAT JUST WHERE IT IS NEEDED 


Ajax Electrothermic Corp. 

In compounding alloys, an electric furnace's elec- 
tromagnetic forces automatically “stir the ingre- 
dients, and thus aid the mixing. Melting is speeded 
up by concentrating the current into small charges 


C2 area: 
hac icn f 


Here is another instance of how induction heat- 
ing can restrict its effect to a given crea. The 
crankshaft obove is about to get a heat treat- 
ment that will harden only its bearing surfaces 


An extra-long crankshaft is shown below being hardened in a machine that carries an inductor block for 
each bearing. By varying the size of the coils, as well as the power and frequency of the current (which, for 
all induction work, must be alternating), both the depth and degree of hardening can be accurately controlled 
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What You Should Know About 


The modern aircraft propeller is 
an amazingly ingenious mech- 
anism designed to get maximum 
efficiency of engine and plane. 


By JAMES L. H. PECK 
Drawings by STEWART ROUSE 


FTER a recent battle, American forces 
A captured a German soldier who kept 
pointing upward and babbling about “big 
whirling swords.” Some time later, doctors 
discovered the cause of his hallucinations. 
Lightning and Warhawk fighters had run 
interference for the Yank advance by carry- 
ing out one of their blistering strafing at- 
tacks at tree-top altitude. The Nazi had 
somehow escaped from his flaming tank and 


Essentially a set of spinning airfoils, a pro- 
peller's blades are sha like a plane's 
wings. However, since the tips ee ; ot a 
higher speed than parts neorer the hub, the 
blade angle must be varied progressively, 
decreasing from the shank toward the tip 


WING SECTION 
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survived the assault; but, in his fear, he had 
psychologically identified the sunlit, spinning 
propeller blades of the low-sweeping planes 
as whirling swords. 

Indeed, in a more practical manner, the 
whirling prop blades of our warplanes do 
symbolize their deadliness. The propellers 
that pull our fighters and bombers—and 
those of our allies—through the skies over 
half a dozen war theaters are more than a 
little responsible for the superb performance 
that is affording American-made craft the 
air superiority they now enjoy. The prop 
is as much a part of the plane’s power plant 
as is the engine. It translates the engine’s 
power output into the “thrust” necessary for 
sustained flight. 

If we consider the propeller as a screw 
working its way through the air and pulling 
the plane along—or pushing it along, if it is 
mounted aft of the engine, as in the case of 


SPINNING WING. HERE’S WHAT 


GEOMETRICAL PITCH ———+} 
SUP-cle—— EPPECTIVE orren ———o) 











SLIP STREAM ROTATES AGAINST RUDDER 
MAKING PLANE TURN TO LEFT \ 


Slip stream of a propeller is the equivalent of the 
downwash from a wing. It takes the form of a cork- 
screw spiral of air which upsets steering equilibrium 


A wing gets its lift from the partial vacuum 
created above it, and from pressure below. 
Corresponding forces give a propeller its pull 
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our Bell Airacuda and 
some of the new push- 
er-type fighters—just 
as a steel screw bores 
its way through a 
piece of wood, the 
principle of propulsion 
is reduced to its sim- 
plest terms. But, un- 
like the screw, which 
advances by pushing 
the rear face of its 
thread against the fi- 
bers of the wood, the 
prop advances by 
creating just ahead of 
its whirling blades an 
area of suction into which they are drawn. 
The propeller blades are shaped exactly like 
the wing section of a plane and act on the 
same principle. The prop is, to all intents 




















Feathering keeps a dead engine from being damaged by "windmilling" 


and purposes, a set of spinning airfoils. 

Just as the airplane wing must move for- 
ward fast to maintain its lifting properties, 
the propeller must rotate swiftly in order 
to provide thrust. The faster it turns, the 
more thrust results—up to a certain point. 
And, just as the wing is tilted upward slight- 
ly in order to deflect the air downward (this 
setting is called “angle of attack’), the 
prop’s blades are twisted so as to deflect the 
air rearward. This twist, or “blade angle,” 
enables the blades to meet the air at an an- 
gle that is most favorable for thrusting ef- 
ficiency. 

In rotating, the tips of the propeller must 
travel around their greater radius within 
the same time that the prop hub completes 
a revolution. The tips, therefore, travel 
may times faster than the center of the 
prop. For this reason, the blades are not 
straight like a wing but twisted so as to 
permit the biades to meet the air at the 
optimum angle along the entire length of 
the propeller. The twist is most noticeable 
in the inner half of the blade. Within a foot 
or so of the hub, the blade merges from its 
flat shape into a round, thick section that 
provides no thrust whatsoever. 

The very same laws of physics which per- 
mit a wing to lift or a propeller to thrust 
have decreed that we must pay a price for 
these aeronautical services. The steepest 
of these prices is drag. It is with drag that 
the propeller must struggle constantly as it 
pulls or pushes the plane through the air. 
Drag acts on the prop in the same way as 
on the wing, only more so because of the 
high speeds at which the prop rotates. Drag 
may be diminished by giving the wing sec- 
tion or prop blade a more streamlined shape. 
The new laminar-flow wing section—used 





GIVING PROP 
MORE POWER 


With the use of more pow- 
erful engines, propellers 
must be adapted to ab- 
sorb that power. The draw- 
ings at right show how en- 
gineers solve the problem, 


PrRoPEe.LER A CAN 


IS REACHED 
increasing blade surface 
while holding down length 


propeiers D 
CAN ABSORB ABOUT 
TWICE AS MUCH 
ENGINE POWER 
AS A. TORQUE 


MATING PROP 
TO ENGINE 


; OF FRONT 
Another difficulty arises PROPELLER 
from the fact that props OPPOSES 
and engines have different ba ae 
speeds for maximum effi- TORQUE 
ciency. The answer to this EFFECT iS 


is a reduction gear that NEUTRALIZED 


enables the prop to turn 
at lower speed than engine 





ROPELLER DESIGNED TO GivE 

S GREATEST EFFICIENCY AT 

500 R.P M. AND ABLE TO ABSORB 
OO HP. AT THAT SPEED 
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PROBLEM 


| ENGINE WHICH OPERATES 
WITH GREATEST EFFICIENCY 
AT 2,500 RPM. ANO 
DEVELOPS 300 HP Ar 
THAT SPEED 







SOLUTION 





REDUCTION GEARS TAKE THE 
ENGINE’S 300 HP AT 2500 RPM 
AND DELIVER IT TO PROPELLER 
SHAFT AT 1,500 RRM 


NOTE: IN PRACTICE THE GEAR BOX 
1S BOLTED TO FRONT OF ENGINE 


ANGULAR PLANETARY BEVEL 
PINION GEARS MOUNTED ON 
SPIDER INTEGRAL WITH SEPARATE 
PROPELLER SHAFT 

\ DRIVE GEAR 
INTEGRAL WITH 
ENGINE SHAFT 
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4 ] J REONING 
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REVOLVING 


AT PLANETARY 
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ANGULAR BEVEL-GEAR 
REDUCTION UNIT 
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B CAN ABSORB ABOUT 
Ig TIMES THE POWER 
THAT A CAN, BECAUSE OF 
INCREASED BLADE AREA, 
BUT TORQUE iS GREATER GREAT 


ABSORB A CERTAIN AMOUNT 
OF HORSEPOWER BEFORE 
DANGEROUS TIP SPEEO OF 
ABOUT LIOO Fr. PER sec 


PROPELLERS OF SINGLE ROTATION 


NOTE: ALL BLADES IN 
THESE DIAGRAMS ARE 





C CAN ABSORB ABOUT 
TWICE THE POWER THAT 


A CAN, BUT ITS TORQUE 
he)" tengle) | 1m 4 


E CAN ABSORB 
ABOUT TWICE AS 
MUCH POWER AS 
B AND I'y Times 


IDENTICAL IN SIZE 
AND PITCH 








EFFECT IS 
ELIMINATED, 
WHICH 
IMPROVES 
HANDLING 
AND FLYING 
QUALITIES OF 
AIRPLANE 


DUAL-ROTATION PROPELLERS ON COAXIA: SHAFTS 


on the superb North American Mustang 
fighter-bomber and other American craft 
has reduced drag almost 67 percent, and this 
same type of airfoil section is used by some 
of our propeller manufacturers. 

Greater efficiency may also be achieved 
by increasing the area of the blade to pro- 
vide more thrust, but it is here that the en- 
gineers encounter trouble. The diameter of 
the propellers is limited by three considera- 
tions: on single-engined craft, the prop 
must be short enough to allow clearance 
when the ship is on the ground on level keel. 
On multiengined planes, ground clearance 
is not such an important factor because 
these ships are larger and sit higher, but 
using bigger props means moving the en- 
gines farther apart (and the outboard en- 
gines farther out on the wing). When these 
difficulties are overcome, there remains still 
another: the larger the propeller’s diameter, 
the higher the tip speed. When the tips of 
the prop reach the speed of sound—1,100 feet 
per second—-they become literally barnacled 
with a peculiar and exaggerated drag con- 
dition called a “shock wave.” There are 
limitations on the width of the blades, too. 
As the blade is widened, it must be made 
heavier for structural reasons, and this re- 
sults in greater drag and weight. Compro- 
mise is necessary for other reasons which 
have to do with more involved aerodynamic 
laws, and the product is the neatly tapered, 
knifelike propeller blade we see on today’s 
warplanes and airliners. 

Notwithstanding these difficulties, the pro- 
peller is just about the most efficient part of 
the airplane. How it got that way is some- 
what of a story. Some of the earlier props 
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HIGH PITCH ANGLE 
* FOR HIGH-SPEED LEVEL FLIGHT. 
ADVANCES 











HYDRAULIC. In this Hamilton Standard Hydro- 
matic hub mechanism, a piston moved by hy<iraulic 
pressure operates gearing and cams to increase or 
decrease the pitch of the blades. A governor main- 
tains pressure balance for constant-speed operation 


ELECTRIC. The Curtiss Electric uses a motor to 
turn the blades through a set of planetary and 
bevel gears. A brake on the motor lo:ks the blades 
in the desired position when current is off. Con- 
stant-speed operation is given by governor, switches 


CONSTANT-SPEED PROPELLER KEEPS ENGINE AT MOST EFFICIENT SPEED 


—-PoPpio—— 
t Yes. 


A. PILOT SETS CONSTANT- 
SPEED PROPELLER GOVERNOR 
SO THAT, WHEN LEVEL FLIGHT 
1S MAINTAINED, ENGINE 
RUNS AT ITS MOST 


soe oe SPEEO, 
SAY 2,500 R. P.M. 


C. FLYING LEVEL AGAIN, 
GOVERNOR CHANGES 


A BRAKE 
ON THE ENGINE, KEEPING IT 
AT 2, R. PM. THOUGH 
PLANE iS FLYING FASTER 








were nothing more than twisted 
airfoils, the blades being built 
up of wooden ribs and covered 
with cloth. Then they were 
hewn out of a solid piece of tim- 
ber. The first really serviceable 
propellers were made of lami- 
nated wood; these proved relia- 
ble and aerodynamically efficient 
throughout the crucial years of 
aviation, and some of this type 
are still used for small civil 
planes and military trainers. 

Early experiments with steel 
propellers were conducted in 
1917, prompted by maintenance 
difficulties in World War I. Dur- 
ing the next two years, several 
hollow steel props were tested by the Army 
Air Corps, and one solid steel model per- 
formed satisfactorily. In 1921, earnest de- 
velopment of the aluminum-alloy blade was 
undertaken, and the ease of making blades 
from solid stock, as compared with the ex- 
pense of fabricating hollow steel blades by 
the then available methods, made aluminum 
more desirable. These dural blades and 
hubs gained wide popularity, and the steel- 
prop development lagged. 

The improvement in performance and 
durability brought metal propellers into al- 
most universal use during the late 20's; the 
most famous of these were the Hamilton 
Standard and Curtiss Reed, both made of 
dural. These props, of course, had a fixed 
blade angle, or pitch. As long as aircraft en- 
gines remained in the 500-horsepower brack- 
et and 160 miles per hour was considered a 
lot of speed, the fixed-pitch propeller was 
adequate. As engines became more power- 
ful and the demands for performance in- 
creased, power-plant limitations were re- 
lieved by the introduction of the adjustable- 
pitch prop, whose blades could be set to low 
or high pitch—or a happy medium—and 
clamped securely in the hub. In low pitch, 
the ,plane had fine take-off and climbing 
characteristics but was short on speed: in 
high pitch, with the blades turned to meet 
the air at a greater angle, the plane de- 
veloped maximum speed but its take-off 
and climbing ability was not what it might 
have been. A compromise setting, however, 


NEUTRALIZING TORQUE. The simplest way to counter- 
act this turning effect on the plane is, of course, to have two 
engines with props rotating in opposite directions, as in the P-38 


gave the craft good all-around performance. 

As the pioneers had pointed out many 
years before, what the flyer really needed 
was a propeller whose pitch settings could 
be changed during flight. In 1933, the Col- 
lier Trophy was awarded to Hamilton Stand- 
ard for the development of a successful 
controllable-pitch propeller whose blades 
could be set at high or low hydraulically 
through a control in the cockpit that actu- 
ated the hub mechanism. During the same 
year, Curtiss perfected an electrically con- 
trolled propeller. By taking off with the 
prop blades in low pitch, flyers got their 
ships off the ground in 35 percent of the dis- 
tance formerly required and increased their 
rate of climb approximately 30 percent. 
When they reached the desired altitude, the 
shift was made to high pitch, with the re- 
sult that top speed was increased almost 15 
percent. For higher flights, an additional 
20-percent increase in the plane’s service 
ceiling was obtained. The ingenuity of 
Hamilton Standard and Curtiss-Wright en- 
gineers greatly influenced airplane and en- 
gine design by making possible the use of 
larger and faster military craft and trans- 
ports. The Lycoming-Smith electric con- 
trollable-speed prop became popular for 
lower-powered civil airplanes. 

But with the advent of 1,000-horsepower 
engines, this business of changing blade 
pitch required further refinement. The en- 
gine and prop have to be carefully mated; 
for maximum performance, each has to 


DUAL-ROTATION PROPS PERMIT MORE POWER FOR FIGHTERS 


Suppose you were a designer and had the task of 
adapting an existing fighter type to use an engine 
of greater power. It would be easy to increase the 
size of the plane, but a single propeller large 


enough to absorb the extra power would require a 
higher landing gear, and its tip speed would be 
dangerously high. Also, torque would be trouble- 
some. A dual-rotation prop solves these problems 








make concessions to the other, 
and for every combination of 
engine and propeller there is 
an optimum speed for the two. 
The engine’s top power output 
is gained at a constant r.p.m., or 
crankshaft speed. This is gen- 
erally higher than the propel- 
ler’s optimum speed, and reduc- 
tion gears are set into the en- 
gine nose section to slow down 
the prop to three quarters or 
half the engine speed. 

In its job of translating the 


engine’s horsepower into useful thrust, the 





DUAL ROTATION 


Ultimate in props today is the dual-rotation job of 
four or six blades, consisting of two units on co- 
axial shafts which turn in opposite directions. At 
the left is a Hamilton Standard Hydromatic instal- 
lation on a Douglas B-23 medium bomber. The small 
knob behind the near blade tip is the constant-speed 
governor. Simplified drawing shows how prop works 
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at its best. The two-position propeller is 
not sufficiently flexible in its operation to 


prop also acts as a brake on the engine. 
But this braking effect must be carefully 
controlled or the engine will not function 
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GENERATOR 


By RALPH ROGERS 


( : ASOLINE rationing has in many cases 


taxed the capacities of automobile 
electrical systems to the utmost. Modern 
generator regulators are-ingeniously de- 
signed to maintain, so far as possible, a full 
battery charge under all circumstances of 
car use. But when under rationing a car is 
not used sufficiently, even the flexibility of 
these devices may not be adequate to keep 
a battery from becoming discharged. Hence 
in some instances it is desirable to change 
the regulator adjustments somewhat to 
compensate for rationed driving. 

About a decade ago, before defrosters, 
radios, heaters, and other electrical acces- 
sories were in general use, the low- 
output, third-brush generator pro- 
vided ample current to meet the 
ignition and lighting requirements 
of the average automobile. With 
this type of generator, it was a 
simple matter to adjust electrical 
output. By moving the third brush 
in the direction of armature rota- 
tion, output was increased; by mov- 
ing it against rotation, output was 
decreased. 

To carry the additional load im- 
posed both by numerous 
sories and by more powerful light- 
ing and ignition systems, the gen- 
erator output in more recent cars 
has been greatly increased. This 
has necessitated the use of addi- 


acces- 
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Sensitive relays for 
governing the output 
of the generator are 
the electrical nerve 
centers of a car. At 
the left is pictured 
@ two-unit type. The 
air scoop is part of 
the air-cooling sys- 


tem of the generator. 


tional means to control the generator and 
thereby protect the battery and lighting 
system. 

Today, most passenger-car generators are 
controlled by a three-unit regulator which 
consists of a cutout relay, a current-limiting 
device, and a voltage-limiting device. How- 
ever, a few cars are equipped with a two- 
unit regulator consisting of a cutout relay 
and a voltage-limiting device; control of 
the current is provided by a fixed third 
brush on the generator which flattens out 
the curve of current output. The operation 
of the two units in this kind of regulator is 
the same as that of the corresponding parts 
in the three-unit type. 

The function of the cutout relay, of 


The way to make current and voltage adjustments on a common 
regulator is shown below. Bend one spring hanger at a time 


BEND DOWN TO INCREASE VOLTAGE SETTING, 
BEND UP TO DECREASE VOLTAGE SETTING 
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tioned Driving 
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course, is to disconnect the generator from 
the battery when the generator output 
is insufficient to charge the battery. The 
other two regulators provide control over the 
generator output under varying conditions 
of generator speed, electrical load, and bat- 
tery charge. Each of the three units is, in 
effect, a magnetic switch. The cutout closes 
and opens the main charging circuit as 
motor speed increases and decreases. ( With- 
out the cutout, battery current would drain 
back through the generator when the motor 
is idling.) 

The current regulator opens and closes 
the field circuit, rapidly inserting and re- 
moving resistance, when the generator has 
reached its maximum rated output. The 
voltage regulator also inserts and removes 
resistance in the field circuit when the volt- 
age of the system reaches its safe maxi- 
mum, thus preventing battery overcharge 
and excessive voltage. 

Before you change any adjustments on 
the regulator, first make an inspection of 
the electrical system. Check the condition 


of the battery and see that the generator 
drive belt has the proper tension. Examine 
the generator for worn or sticking brushes, 
dirty commutator, defective field coils or 
armature, a grounded brush-holder, or weak 
brush springs. 

As a rule, the settings of a generator 
regulator will seldom change much during 
operation, although some variation may be 
caused by point wear, vibration, and tem- 
perature changes. The settings may some- 
times need readjustment to compensate for 
some unusual condition of operation. For 
example, in semitropical climates, the volt- 
age-regulator setting may have to be low- 
ered somewhat, since a warm battery has a 
lesser resistance to current than a cold one. 

With batteries handicapped by rationed 
iriving, one common servicing job these days 
is to check on the efficient operation of 
regulators. The three drawings on this and 
the facing page show how to adjust common 
types of regulators. Because a regulator is 
a complicated and sensitive device, it isn't 
wise to change the settings yourself unless 
the need is clear-cut and no automotive 
electrician is available. Do not increase the 
current regulator setting to more than the 
rated generator output (which is obtainable 
from the manufacturer's data sheet if it is 
not stamped on the generator), because 
serious damage may result. Remember also 
that a slight bending of the spring clips will 
result in a substantial difference in reg- 
ulator performance. An accurate ammeter 
and voltmeter are essential to precision ad- 
justments; the dashboard meter will not do. 

In servicing a regulator, there are also 
some specific rules to bear in mind: 

1. Each type of regulator has been de- 


Another typical three-unit regulator is shown at the left. The regulator at the right, which has no 
current-control unit, is used with a third-brush generator having a relatively constant current output 
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signed to operate with a particular gen- model with another. If a regulator with the 
erator and polarity system. For this rea- wrong polarity is installed, the result may 
son regulators or relays must never be re- be a rapid failure of the regulator. 


placed by others of a different type or 


2. Do not close the points on the cutout 


model. The only exception to-this occurs relay by hand when the battery is con- 
when the manufacturer supersedes one nected. To do so will damage the relay 





























HOW A GENERATOR REGULATOR WORKS 


THOUGH seemingly complicated, a generator regu- 
lator is not difficult to understand. As the generator 
picks up speed, voltage builds up in the two windings of 
the cutout, creating two magnetic fields which together 
overcome a spring pull and close the points. The bat- 
tery is then being charged. If the generator output 
drops off to the point where the current would flow 
back from the battery, the direction of flow through 
the heavier winding is reversed whereas the flow 
through the other winding is not reversed. The two 
magnetic fields then cancel each other and the spring 
pulls the points open. 

The voltage regulator operates on the principle that 
as a battery nears its full charge, the voltage in the 
charging circuit tends to increase. This regulator 
also has two windings; the heavier one is part of the 
fielc circuit so long as the points are held together by 
a spring, while the other carries battery current. As 
the battery approaches a full charge, the magnetic 
field built up in the two windings is sufficient to open 
the points. The field current must then flow through 
a resistance to the ground; and the magnetic pull in 
the regulator core is greatly reduced. The points then 
close again, and the cycle is repeated from 50 to 200 
times a second. 

In the current regulator there is a single heavy 
winding which carries the entire generator output. 
When the generator begins to exceed its maximum 
rated output, the magnetic field generated by the 
winding is sufficient to break the circuit, forcing the 
field current to flow through a resistance to the 
ground. This weakens the magnetic field, the points 
close, and the process repeats. 








points, and by welding them 
together may cause serious 
damage to the generator. 

3. A regulator should be at 
its normal operating tem- 
perature when tests are 
made. If it has been de- 
mounted for service, it should 
also be tested in its normal 
operating position. 

4. After any voltage-regu- 
lator adjustment, go through 
the following procedure be- 
fore testing the new setting. 
Replace the cover and reduce 
the generator speed until the 
cutout points open; then 
speed up the motor until 
high output is achieved. 

5. When any adjustment 
has been made on a regulator, 
the generator must be re- 
polarized by momentarily 
connecting a jumper lead 
around the regulator. This 
permits a brief surge of cur- 
rent to flow from the battery 
to the generator. A generator 
with reversed polarity will 
cause arcing and burning at 
the points. 

6. If the regulator points 
need cleaning, use a thin, 
flat, fine-cut file. Cavities not 
deep enough to make replace- 
ment of the points necessary 
may be scraped with a spoon 
file or riffler. The points 
should then be cleaned with 
carbon tetrachloride. 

It can be readily seen that 
a regulator should be treated 
like the delicate precision in- 
strument that it is. Random 
tinkering with a screwdriver 
is rarely advisable because it 
may do more harm than good. 
If points are clean and all 
connections are tight, major 
readjustments will not often 
be needed. When they are re- 
quired, the best course is to 
study the manufacturer's 
recommended checkup pro- 
cedure, to make each read- 
justment singly, and to verify 
each new setting with an ac- 
curate meter. 
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TIRE INSPECTION TOOLS can be made by 

inserting two 6” long screw hooks a 
short distamce from the ends of two 
boards. If these are hooked over the beads 
of a casing and the ends of the boards are 
then pulled away from the tire, it is easy 
to look for breaks, other injuries, or nails. 
The tools cost little to make and may be 
conveniently carried in the car.—A. R. 


AN AUTO JACK BASE is handy whenever a 

flat tire must be changed on a wet, soft, 
or sandy shoulder where the jack might 
otherwise sink into the ground. The base 
is also valuable even on firm ground be- 
cause it adds to stability and minimizes 
the chance that the car may fall off the 
jack. Bolt the two strap-iron clamps to a 
14” metal plate that is at least 8” square. 
If you are unable to obtain a suitable 
metal plate, hardwood 1%” thick will 
serve, provided that it does not raise the 
jack too high to fit under your car.—H. W. 


CELLULOSE TAPE is convenient for secur- 

ing loose or dangling wires about the 
steering column and dashboard. The tape, 
which is inconspicuous because of its 
transparency, both removes a minor acci- 
dent hazard and reduces the likelihood of 
short circuits or broken wires. It is also 
excellent for correcting rattles and squeaks 
of fittingrs under the dash.— E. M. G. 


4 GASKETS CAN BE HELD in place by thread 
when an oil pan (or any other large 
part using a gasket) is being reassem- 
bled. It is often difficult to insert the bolts 
through the proper holes even when heavy 
grease or shellac is used as a binder for 
the gasket. If ordinary sewing thread is 
looped through alternate holes, the pan 
can be bolted on easily. Once the bolts are 
drawn up tightly, the fine thread will not 
interfere with a perfect seal.—J. K. 
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(Jus Deals 


HE PROVES THAT THE SAME 
SYMPTOMS DO NOT ALWAYS 
POINT TO THE SAME TROUBLE 


BY MARTIN BUNN 


T WAS getting along toward supper time 
of a warm fall evening, and a half dozen 
of us Model Garage regulars were sitting 

around Gus Wilson’s shop watching him 

work, when his partner Joe Clark stuck his 
head in at the door that leads from the 
office and said: “Oh, Gus, I forgot to tell 
you--Alex Kerr called up a little while ago 
and said he wanted his car towed in. He 
didn't say what was wrong. I sent Stan for 
it. He ought to be back any minute now.” 

Alex Kerr is a mild-spoken, apprehensive- 
looking little man who runs the cigar store 
across the street from the railroad station 
in our town. Gus Wilson and he are about 
as different as any two men can be, but that 
doesn't keep them from being firm friends. 

Big Ez Zacharias burst out laughing at 
mention of Alex’s name. 

“Betcha a dollar there ain't a derned thing 
the matter with his car," he offered, and took 


132 


Stan pulled into the 
Model Garage with a 
spick-and-span sedan 
in tow of the wrecker 


in Opposites 


a big bite off a plug of chewing tobacco. 
“He’s worse’n an old woman with that bus 
of his—every time he hears a rattle he’s dead 
sure his motor’s comin’ apart. He only drives 
it a couple of days a month, and I betcha 
every time he brings it home he washes it 
off an’ polishes it.”’ 

Ez chuckled at the thought of Alex shin- 
ing up his five-year-old bus. 

“Why, I met him at the Pleasanton cross- 
roads one day, an’ he flags me down an’ 
asks me if the dirt road I'd jest come over 
was muddy. ‘Muddier’n Jason's bog,’ I tells 
him, ‘but nothin’ you can’t plough through.’ ” 

Ez laughed out loud and slapped his thigh 
with a resounding ‘hwack. 

“ Alex shakes his head,” Ez sputtered again 
after a pause, “and says he guesses he won't 
try it—he don’t want to get his car muddy!” 

“Well, Ez,’ Gus told him, “nobody ever 
will accuse you of taking too good care of 
your car. Maybe Alex is a little overcareful, 
but there’s no maybe about your being over- 
careless!" 

Ez grinned, pushed his postman’s cap onto 
the back of his shaggy head, and shifted his 
quid over to his left cheek. “I can’t afford 
to baby my automobiles,” he said defensive- 
ly. “I gotta get the mail over that rural 
route of mine, ain't I? Anyway, cars is 
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built to take it, and I aim to see that any 
car I drive goes any place I have to. When 
I’m deliverin’ Uncle Sam's mail, I’ve got no 
time to be nursin’ and foolin’ around with a 
temperamental car.” 

A horn honked briefly outside the open 
shop door, and Stan—he’s the Model Ga- 
rage’s current grease monkey—slowly ma- 
neuvered the wrecker and a respectable- 
looking ’39 sedan into the shop. Alex Kerr 
got out of the sedan, looking even more 
worried than usual. 

“Hello, gents,” he told the Model Garage 
regulars briefly but courteously, and hardly 
waited for a reply to his greeting before 
jumping right to the point. 

“Say, Gus,” he said with a rush of words. 
“I’m in bad trouble. I guess I've stripped a 
lot of teeth out of my flywheel. That’s bad, 
isn’t it—a pretty big repair job?” 

“Well, it is sort of a big job,” Gus ad- 
mitted. ‘You have to remove the transmis- 
sion and clutch before you can take out the 
flywheel to change the ring gear. The old 
ring gear must be cut off; then the new ring 
must be heated to expand it so it can be 
pressed on the flywheel. It’s what’s called 
a shrink fit. 

“But before we start worrying about that, 
let's make sure that we’re doing our worry- 
ing about the right thing. Flywheel teeth 
don’t get broken off so often. What makes 
you so sure you've stripped yours, Alex?” 

Alex looked relieved. 

“Well, it sounded as if I had,” he said. 
“This afternoon I thought I’d go over to 
Pleasanton to see my sister.” 

“Ain’cha askeered of that Pleasanton mud 
hole and of using up your A coupons?” Ez 
asked, and he looked around at the rest of 
the boys with a sly twinkle. 

“I got a right to see my sister,” Alex re- 
torted. “She’s been sick in bed for the last 
month, and, anyhow, I haven’t driven my 
car a mile in three weeks, and I always go 
easy on my A coupons.” 

Satisfied that he had justified himself, 
Alex turned back to Gus. 
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“Well, when I tried to start up,” he said, 
“there was a terrible noise, and the motor 
stopped dead almost as soon as it started. 
I didn’t know what was the matter, so I went 
into Henry Miller’s hardware store and 
asked him. He came over to my garage 
with me, and I stepped on the starter again. 
The motor did the same thing—made that 
noise and stopped almost as soon as it 
started. Henry said: ‘You've stripped some 
of the teeth off your flywheel—you better 
not monkey with it.’ So I phoned Joe Clark, 
and he sent the wrecker—and here I am.” 


E ALL had to laugh at the idea of any- 

one who was having car trouble ask- 
ing Henry Miller’s advice—Henry being 
strictly a Sunday driver and notoriously a 
left-handed mechanic. Even Gus Wilson had 
to grin at that one. 

“About that noise,” he 
“What did it sound like?” 

“Oh, I dunno exactly—-it sounded like 
broken teeth to me,” Alex said. He scratched 
his head. “Wait a second, now—yes, I’ve 
got it. The noise was three or four clicks— 
loud ones.” 

“Clicks, hey?” Gus said. He got into 
Alex’s car and stepped on the starter. The 
starting motor took off, but after it had 
turned the engine over maybe about a 
quarter of a revolution there was a sharp 
click-click-click-click, and then it stopped 
dead. 

Gus switched off the ignition and got out 
of the car. 

“You can quit worrying, Alex,” he said. 
“There’s nothing the matter with your fly- 
wheel—none of the teeth have been broken. 
The only bill you'll have to pay on this job 
is for the wrecker and for recharging your 
battery.” 

“Recharging my battery?” Alex looked 
incredulous. ‘“What’s my battery got to do 
with it?” 

“Everything,” Gus told him. ‘Your bat- 
tery is so run down that it can’t feed the 
starting motor enough juice to turn the en- 
gine over. Those clicks are the tip-off— 
some types of solenoid-starter relays always 


asked Alex. 


"In the end she always starts off, and then 
runs all right all day, even on bad roads” 
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give off a series of loud clicks when you step 
on the starter if the battery is run down. 
I'll put a rental battery in your bus now, and 
you can stop by the day after tomorrow and 
get yours.” 


S SOON as Alex had driven out of the 
A shop Ez Zacharias slapped his thigh 
with one of his ham-sized hands and let out 
a bellow. “What did I tell you?” he de- 
manded. 
that bus. 

“Say, I've been havin’ trouble somethin’ 
like his—only I ain't heard any of them 
clicks. Sometimes when I try to start up 
in th’ mornin’ my motor acts th’ same way— 
like broken flywheel teeth was jammin’ the 
starter-motor drive gears. The starter turns 
the motor over pretty near a full turn, near 
as I can make out, and then she goes dead. 

“But I don't start worryin’. No, sir! I 
just wait a couple of minutes, and then step 
on her again. Sometimes I have to do that 
a half a dozen times, but in the end she 
always starts off, an’ then runs all right all 
day. First off I thought my battery was run 
down, but it ain’t. Well, cars is built to 
take it. What's the use of gettin’ in a stew 
every time somethin’ ain’t just right?” 

“You're a wonderful guy, Ez,” Gus told 
him. “T'll bet that car of yours uses mighty 
little oil, too.” 

“Huh?” Ez grunted. “How do you know 
that? I don't generally get down here to 
town to buy my oil. But you're dead right— 
I never saw a car that uses so little.” 

“Ever take a look to see what's in your 
crankcase?” Gus asked. 

“Me? No!” Ez said. “Why should I? 
Car's runnin’ fine, except for that hard start- 
in’ some mornin’s.” 

“Take a look,” Gus advised. 
save you some money.” 

Ez stared at him. Then he got up. “So 
you figger there’s somethin’ serious the mat- 
ter, do you?” he said. “O.K., Gus—that’s 
plenty for me. Wait a minute till I drive it 
in, and then you can take a look.” 

A half minute later Ez drove his mud- 
spattered sedan into the shop. “Have you 
ever washed that jalopy since you bought 
it?” someone asked when he got out. 

“No, sir, I ain't,” Ez said shamelessly. 
“What would be the use—I’d get it all mud- 
died up again next time it rained, wouldn't 
I?” He turned to Gus. “Go ahead, perfes- 
sor—let's see what's in the crankcase.” 

Gus placed a large can under the car and 
opened the crankcase plug. A black, pasty 
semifluid began dripping slowly into the can. 
Gus rolled a drop of it between his thumb 
and forefinger. “Sludge,” he said. “Much 
more water than oil. Your crankcase is full 
of it—that’s why you thought you didn't 


“He's just like an old maid with 


“It might 
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need any oil. Man, you've been driving this 
car with practically no engine lubrication. 
You'll be darned lucky if you haven’t scored 
your cylinders or your pistons.” 

Ez was looking serious now. 
you mean—water?” he growled. 
would all that water come from?” 

“It came from one of the cylinders,” Gus 
said. ‘The odds are about a hundred to one 
that it got into the cylinder from the water 
jacket through a loose or broken cylinder- 
head gasket, although there is just a chance 
that it got in through a crack or a sand 
hole in the cylinder. I'll have to do some 
checking to make certain, but probably the 
trouble is a bad gasket.” 

Ez looked relieved. “Well, that ain’t so 
bad that it couldn’t be worse,” he said. “Get 
it fixed up as quick as you can, will you?... 
Say, Gus, how the dickens did you know 
there was water in my crankcase?” 

Gus laughed. “Oh, I just used my head— 
that’s what it’s for,” he explained. “You 
said that when you stepped on your starter 
in the morning—after your car hadn't been 
used for several hours—the starting motor 
would turn your engine part way over and 
then stop; and that after you had waited 
a while it would give it another part turn; 
and so on until finally it started. 

“That made me guess that your starter 
motor was working against water in one of 
the cylinders—water in a cylinder can’t be 
compressed by the piston, but if you con- 
tinue to apply pressure to the piston it will 
force the water, little by little, through the 
ring gaps into the crankcase. The fact that 
your car was using very little oil was good 
supporting evidence—naturally, all that 
water in the crankcase kept the oil level up, 
although what you were using for lubrica- 
tion wasn’t oil, but watery sludge.... I 
don’t think you've done much real damage 
this time, Ez, but if you keep on misusing 
your car, someday you're going to get into 
real trouble.” 

Ez bit off a fresh chew. 

“Who, me?” he said. “I ain't worryin’ 
not while you're around to worry for me!”’ 


“What do 
“Where 


GUS SAYS: 


Reduced antiknock in our wartime 
gas gives the motorists one more 
thing to watch—but it isn’t all bad. 
Some drivers have discovered that 
they can cut down on knocking by 
easing up on the accelerator. And 
that is a good way to lengthen tire 
life and increase mileage, too! 





POPULAR SCIENCE 











OVERSIZE TIRES are now issued to Army motor- 

cycle units for desert use. The tires, which are 

mounted on 15” rims, carry only a few pounds of The photos above, taken at the Ar- 
air pressure for travel through sand. Armored mored Force School, show the new 
Force officers say that they have jumped the mo- __ tire undergoing hill-climbing tests and 
torcycle from the least maneuverable military compared to a standard tire. Note the 
vehicle in deep sand to the most maneuverable. greatly increased road-bearing surface. 


PHANTOM RAYS, sun reflec- 
tions that may make a traffic 
signal seem to be lighted when 
the sun is low in the sky, are 
eliminated in a new type of 
light shown below. The silvered 
glass reflector is so shaped as 
to prevent the reflection of any 
light except that from the bulb 
within the signal. 


PORTABLE FLUORESCENT lighting units have been de- 
veloped for use in garages. These utility lamps each con- 
tain two fluorescent tubes which are protected from 
breakage by a clear plastic guard. The lamps may be 
used on casters under autos or suspended like droplights. 
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old furniture form. Tudor designs 
of this type reappeared in Ameri- 
can furniture of the 17th and 18th 
centuries, and in simplified versions 


‘To box settle or table settle is an 


the settle still appears in country 








A TABLE, BENCH, 
AND STORAGE BOX 
IN ONE WILL MAKE 
AN IDEAL PIECE 
FOR YOUR COUNTRY 
OR SUBURBAN HOME 


By 
JOSEPH ARONSON 














homes up to the present day. The 
model illustrated was designed for 
and used on the covered terrace of a modern 
American home, doubling as table and bench 
as the occasion required. 

A storage compartment is an authentic 
part of this piece and accounts for its part- 
time name of box settle. One other name, 
Dutch settle, stems from its popularity with 
the Hollanders who settled in the Hudson 
Valley. The term “settle” itself has nothing 
to do with settlers, but is an old word for 
bench, especially a bench with a high back. 

The basic construction of this table settle 
is elementary, and the materials may be of 
the average lumber-yard kind. Posts and top 
stretchers should be selected from the best 
sections of 2” by 3” pieces of fir or pine, 
planed and sanded smooth, and then doweled 
together. Note that the box ends are placed 
so that their top edges come flush with the 
top of the box lid, and 4%” higher than the 


box sides upon which the lid rests. Both 
ends and sides are fastened to the posts 
with four dowels at each end. 

For the box floor, if %” plywood is not 
available, %” material may be used. Ends 
and sides of the box are rabbeted to receive 
the floor, which has its four corners notched 
out to fit around the posts. The lid should 
be glued up and reinforced with cleats 
screwed to the underside. Metal hinges may 
be used, or dowel pins may be put into 
the lid from the posts, but be sure to 
get the dowel centers outside of the back of 
the box as shown in the drawing. 

Material for the top should be selected 
from clear, straight stock and carefully 
glued up. Deep cleats, which are screwed on, 
will help keep the top straight. Pivoting of 
the top is by means of the turned pins in- 
serted through holes in the cleats into cor- 
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responding holes in the posts. The position 
of these holes must be exact or the top will 
either rest at a bad angle when up or not 
set properly on the arms when down. 

Finish the table settle to suit its intended 
use. If the wood you use has an interesting 
texture, a pleasing finish can be made to sim- 
ulate old pine or maple with a water stain of 
light walnut color, brushed over when dry 
with shellac and thoroughly sanded to a sat- 
in smoothness. On the other hand, a note 
of strong color is pleasant for porch or ter- 
race furnishings, and some decorators would 
be tempted to try strong red, blue, or yel- 
low paint. 


Front and side views of the table settle, above, 
show in detail how this triple-purpose piece is 
constructed, while at left the drawings are of a 
table-top pin and a doweled stretcher-post joint 


LIST OF MATERIALS 


Description 
Posts 
Stretchers 
Box ends 
sides 
lid 
floor (plywood) 
Feet , 2% 
Table top ‘ 30 
Cleats ‘ H 


Pins turned 7” long from 1%” stock 


Note All dimensions are given in inches, 


Improvised Wedge Made of Washer Locks Hammer Head Firmly 


WASHER 
HAMMERED THIN 
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A LOOSE hammer head can be fastened securely 
and permanently to its handle by the use of a wedge 
made from an ordinary washer. 
block of metal, hammer the washer to a thin edge 
at one side as shown in the drawing at the left. 
Drive it into the handle as you would a wedge. The 
compressed wood tends to expand back into the hole 
of the washer, locking it firmly.—HARRY S. ALLEN. 


On an anvil or 3 








AVE you a son or a friend in the Army 

Air Forces? Here is a simply made 
cigarette case that will be an acceptable 
gift. In fact, its airplane-propeller lid lends 
it a novelty that will make it appreciated 
by anyone in the services. 

Gumwood, mahogany, walnut, or any 
close-grained wood is suitable for the case. 
Shape it roughly to the dimensions shown; 
then bore the ten cigarette holes—holding a 
half package of cigarettes—to the size in 
the drawing, which is just large enough to 
let a cigarette slip in or out. These holes 
are best made in the drill press, if one is 
available. Dress the case to shape, sand, 
and give it a rubbed-varnish finish. The in- 
signia in the corner which decorates the case 
is taken from an inexpensive pin.—B. M. 
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Made from a solid piece of 
wood, this case will hold 10 
cigarettes. Its pivoted lid is 
held on by a brad and, as a 
decorative touch, is shaped 
like an airplane propeller 
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Trousers Hanger Clamps Small Glued Parts in Model Making 


WHEN small strips of wood or other ma- 
terial are glued up, as in model making, an 
ordinary trousers hanger will serve to per- 
fection as a clamp. The device works in- 
dependently of a fixed axis and will clamp 
equally well whether the outer surfaces of 





the pieces are parallel or tapered. These 
hangers are usually faced with felt, which 
will be a help in keeping tapered sides from 
slipping under pressure.—R. E. 
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Crattwork 


ATTRACTIVE PHOTOGRAPH FRAME 
Designed by ERNEST R. DEWALT 


EASEL PICTURE FRAME. This interesting 
picture frame is made of %” hard, pressed 
composition board, as shown in the drawing. 
Heavy cardboard glued up could be substi- 
tuted for the pressed board. The picture 
opening is cut in the front mat only, while 
the 1,” holes for the rings are drilled 1/16” 
deep in the front of the mat and in the back 
of the backing. These holes are lined up to 
take the rings, which, when in place, hold 
the mat and backing together. 

Make three parallel cuts on the mat on 
a circular saw for decoration. Cut the easel 
stand as dimensioned so it will open freely 
to the proper angle. Rub white paint into 
the saw cuts, and when it is dry, sand and 
wax the entire frame. The photo is taped 
in position on the backing, the mat is ar- 
ranged over it, and the rings are snapped in 
place to hold the pieces together. Working 
time: 3% hours. 


PIVOT CURTAIN BRACKETS OF WOOD. 
Maple pivot hinges for curtains answer a 
common household problem in a decorative 
manner. A pair of brackets and poles swing 
on dowel pins ha.ing beads at top and bot- 
tom. The wall mounts are fastened with 
long screws. Saw out the opening in the 
mounts, and bore and countersink two screw 
holes as shown. Fit each bracket in its 
mount so that it won't bind when swung; 
\ then, using a 1,” auger, bore a hole for the 
dp } \ dowel pin through both parts when they are 
\ \ lined up. 

Bore a 14” hole in the edge of each bracket 
for a dowel curtain pole. Round and shape 
the lower part of the bracket, and round the 
sea ee » adie back of the bracket and the front of the 
ahaa an composition wall mount to a 7/16” radius. Turn and 
board. Rings may be drill beads for each dowel pin and the finials 
turned, but curtain for the ends of the curtain poles. The top 
rings will also serve bead is fixed on the dowel pin with a brad; 

the bottom bead is removable, but it is a 
tight fit. Cut the curtain dowel to a length 

ZSPUT RING suitable for the width of curtains and size 
of window. Stain or paint the dowels, fini- 
als, and beads any desired color, and varnish 
or shellac the hinges. Working time: 3% 
hours each pair. 


DOUBLE WINDOW HANGER. Use maple 
or some other hardwood for the bracket and 
circular key, because the joint that holds the 
weight must have strength. Lay out the 
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Ideas tor the Home 


AND TWO WOOD BRACKETS AND RODS FOR CURTAINS AND DRAPES 


brackets from a center 


line and make both of 

them at the same time. ' Here are all details for the 
Cut out the circles in the . - om eoastredee en sags 
base and bore the holes ‘wd. : inger shown at the top. 

for the two dowel poles. “A , unit is made entirely of wood 


Round the top into the <A 2 
slanting sides and sand ee SwiveL BRACKET 
smooth. Cut the parallel ” 
grooves on a circular 
saw. Each key is sanded 
to a slip fit in the curve 
of its bracket. Bore and 
countersink each key for 
a 2%” wood screw. Cut This drawing shows 
both dowel poles to suit rats how the dou 
the window dimension. piece in the lower 3 
The finish should be such ; oo a 
that it will harmonize eT ee road 
with the color scheme of vid Sig . 
decorations in the room. ‘ 
To install, screw the 
keys to the woodwork, 
and then slip the curtain 
hanger, already assem- 
bled, over the keys. The 
weight of window hang- 
ings will prevent slipping 
of the brackets on the 
keys. Working time: 314 
hours each pair. 









































Personal Scrapbook for Mementos from Your Own Hero 


NY family with a member in the service 
A will appreciate a personal scrapbook 
in which to keep clippings and pictures that 
are being saved for his return. The covers 
of this one are made of 1,” plywood, as is 
also the frame for the cover picture. Saw 
through the front board 1”| from the binding 
edge and join the two parts with small 
hinges set flush. Clamp the boards together 
for accurate alignment and drill two holes 
for binding posts, countersinking the back 
for nuts, which are glued in place. 

Coat the outside of the back with glue and 
UPHOLSTERERS 


ALLOw 44 FOR 
FOLDING AROUND 


E0GE oO 
Jstuos 520 
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HINGES 
SET FUUSH 


~. FILLER OF GOOD-QUALITY 
MANILA SHEETS 10'5 «15% 


NUTS SET IN . a 
BOTT c ER 
Sorrem Cove INNER RING(STRIP 


Methsd og Assembly | < woe ener) 


© 


Alternative frames for 
the scrapbook cover are 
shown at right. Use '4” 
plywood except for the 
truck axle, which may be 
thinner. Any printing 
serves as a pattern for 
letters of 1/16" stock | 
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stretch over it imitation leather, canvas, sail- 
cloth, light corduroy, or other suitable ma- 
terial, allowing 4%” for folding over the edges. 
Finish the inside face with a piece of stiff 
paper glued on to cover the edges of the lap. 
A different treatment is required for the 
front. Glue the covering material along one 
edge only, stretch it into position, and hold 
it with pins. Center the frame for the pic- 
ture and draw a sharp knife around the 
inside of the opening; then remove the 
frame, the material cut out, and the pins. 
Next, center the picture in the opening, 
cover it with a thin sheet of 
transparent cellulose film, and 
glue the covering material 
down. Fold the edges and 
finish the inside face as was 
done for the back. 
Alternative designs are 
shown for the frame, which 
may be glued on or fastened 
with upholsterers’ tacks. Red, 
white, and blue, olive drab, or 
Navy blue paint may be used 
for a finish if the material 
used for the cover is such 
that it will take paint read- 
ily.—JOUN J. GALLIVAN,. 


FANCY UPHOLSTERER'S 








Gooshte of firing on ts, Py 
eck gun has a 12” long barrel, 4” 
20m recoil, 360-deg. traverse, i. 
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READERS’ elevation, and adjustable sights. 
was built by Fred Jameson, Jr., of 
WORKSHOPS Omaha, and M. C. Gentry, of Detroit 


-.. ACTION MODELS 
DISPLAY INGENUITY 
OF HOME CRAFTSMEN 


Part of a collection of 50 models built by 
J. N. Halsted, of Omaha, over a period of 
10 years, the two automobiles below depict 
a phase in the evolution of transportation. 
At the left is an 1896 Oldsmobile; at right, 
the same make dated 1903. Each is 9” long 


Real oil is pumped by the miniature 
well above, which is modeled after 
an old-style, steam-driven rig. A 
1/20-hp. motor in the base provides 
power for a continuous flow through 
‘” pipe to a tank and return line. 
Jae D. Kitchen, of Caro, Mich., the 
designer, even included floodlighis 


Another model of historic value 
is this all-wood locomotive—a 
reproduction on a scale of %” 
to I’ of the C. P. Huntington, 
an engine built in 1864 and sent 
around Cape Horn on board ship. 
Alfred D. Slater, of Cleveland, 
mounts a motor behind a display 
case to drive the working parts 
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DEHYDRATING IN ANY OVEN is now simple 
with a new home food drier that can be used 
to advantage through the growing season 
and into late fall. Three galvanized-wire racks 
hold 6/2 to 10 Ib. of food at one time. The 
unit measures 11" by 14/2” by 17'2”, which is 
a convenient fit for most ovens of moderate 
size. Attached to it is a long, hooklike arm 
which can be adjusted to hold the oven door 
ajar for air circulation as drying goes on 
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THIS HANDY TOOL is made strong enough 
to open wooden cases and tough corrugated 
cartons. Besides this, the blade end of it 
can be used to cut cord and rope. The car- 
ton opener, as it is called, is 14” long and 
1%” wide and has a specially shaped slot in 
its flat handle which can be used for pulling 
out nails in wooden cases. The slot is also 
handy for hanging the opener up when not in 
use. The blade is of good steel and can be 
sharpened on an emery wheel or a whetstone 
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GUMMED STICKERS that take the place of metal paper 
fasteners in home or office are sold in convenient sheets 
bound in booklet form. Each booklet contains 500 gummed 
stickers. The sheets are perforated to tear apart easily 
and quickly. Being gummed on both sides, they can be used 
for attaching carbon copies to letters and for mounting 
photographs, clippings, and souven‘rs in your scrapbook 
or on file cards, labels on bottles, and like purposes 


DRYING SMALL ARTICLES in the bathroom involves less 
trouble if the rack shown below is at hand. Hooked 
over the towel bar, it will still permit use of the latter 
while itself providing about four times as much ad- 
ditional space for honging stockings, handkerchiefs, 
lingerie, and similar light Bens Made entirely of 
wood, it can be put up or taken down in a moment, and 
holds securely in position without any other fastening 


PACKAGED STRING TIES have recently appeared on 
the market as substitutes for rubber bands. They consist 
of a stiff paper square with an extra heavy disk to which 
a length of strong string is fastened. The ties are boxed 
in the form of a coiled strip having perforations which 
make it easy to tear off individual ties as needed. Each 
coil contains 250 ties. Wrapped around papers, envelopes, 
and small packages, the ties hold securely. They can be 
saved after use and put into service again and again 








RESLICING PRESLICED BREAD is made easy 
with this wooden gadget designed and hinged 
like the cover of a book. A slice of bread is 
placed between the two covers and held upright 
while a knife is drawn down through it to make 
two thin slices. The covers permit holding 
the bread firmly without danger of cutting the 
hand. Any knife with a sharp blade is used. 
Besides making thin slices for Melba toast, 
canapés, and rolled sandwiches, the unit is a 
help with the last end of a roast or meat loaf 


PERSONALIZED LABELS are a new idea in 
identifying jors for families who raise and put 
up their foods. The labels are attractively 
colored and are printed with the name of the 
purchaser. They come gummed on one side and, 
measuring 2%” by 4”, will fit any jelly or 
canning container. There is a space in which 
to write the name of the contents and the date. 
These gay labels will add a bright touch to 
the fruits of your labor, and they will also be 
welcome presents for a friend who puts up food 
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ROLLERS 
MAY BE 2" PIPE 
WITH I" PIPE 
OR ROD INSERTED 








BOAT CAN BE HANDLED ON SHORT 
CROSSPIECE OR CONNECTED SKIDS, 
OR IT MAY BE TILTED ON BILGE ON 
PADDED TOPS OF INCLINE AS 
INDICATED BY DOTTED LINES 





+ t 
SIDEPIECES | 1 | 
TWO THIRDS | | | 

| BEAM OF | ' 


| BOAT APART 
2"x 4" CROSS 
LET IN 


7 x 12 FASTENEO TO POST 
witTH ¥Y2° BOLT 


ANGLE : 
IRON 


MARINE RAILWAY 
Makes It Easy to Haul Out Your Boat for Winter Storage 


Rollers can be made of pieces of 2” pipe 
turning on longer 1” pipes or heavy rods 
which are fixed in the planks about 3’ apart. 
The shape of the bottom of the boat should 
be taken into consideration in locating the 
rollers, especially in fixing the distance from 
them to the top edges of the side planks. 
Medium-sized boats can lie over slightly 
until one bilge bears on the top of the ad- 
jacent side plank. There will be little pres- 





ONE OUTBOARD MOTOR used as shown above saves 
gas, carries twice as Many passengers, and minimizes 
the danger of a spill in rough weather. The two canoes 
are held rigid with saplings lashed to the thwarts. 


A WARPED TRUNK makes it hard to raise or lower 
the centerboard. To correct this condition, insert wedges 

at the center of the well as at the left before the boat is 
laid up for the winter, and leave them in until spring. ~ 
Have a helper tap in one wedge while you drive in the © 
other, being careful to expand the slot only slightly be- 
yond its normal width.—H. 8. . 
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SMALL-BOAT DRY DOCK. Cost- 
ing no more than a few dollars, this 


owners, will find that it pays for it- 
self quickly. The dimensions of the 
various parts will vary according 





2" 3/8" IRON BAR WITH STEEL PIM 
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or wherry.—BRUCE MACINTOSH. 








FIRE extinguisher is a front-line weapon 
against fire. But, as with other weapons, 

its effectiveness depends on its ability to do 
the job for which it was designed, on its up- 
keep, and on the skill with which it is used. 
Only three types are ordinarily found in 


residences. One, the soda-acid extinguisher, 
will combat fires fed by ordinary combusti- 
bles, such as wood, paper; and textiles, but 
not those involving inflammable liquids or 
electrical equipment. Another, the foam type, 
can smother a gasoline or oil fire, but must 
not be used on electrical apparatus. 

The third—the familiar pump-gun vaporiz- 
ing-liquid extinguisher—employs a carbon 
tetrachloride base instead of water and may 
be used on any kind of fire, but it is rarely 
made in very large sizes. On coming into 
contact with heat, the stream from this ex- 
tinguisher breaks down into a vapor that 
displaces oxygen and thus smothers the fire. 
This vapor is a nonconductor, will not dam- 
age mechanical or electrical installations, 
and leaves no residue. 

All of these units should be inspected at 
least once a year. The hose, gasket, nozzle, 
outer shell, and seams should be examined 
for signs of clogging, corrosion, denting, or 
tampering. If repairs are needed, they 
should be made by the manufacturer. 

The soda-acid and foam extinguishers also 
require annual recharging, which can be 
done at home, preferably outdoors. Direc- 
tions on the labels should be carefully fol- 
lowed, utensils should be dry and clean, and 
only refills recommended by the maker 
should be used. If you mark the date of 
maintenance on a tag attached to the handle, 
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this will serve as your reminder each year. 

Despite its designation as a “chemical” 
extinguisher, the soda-acid unit uses only 
water to put out a fire. The chemicals pro- 
vide pressure to throw the stream 30’ to 40’. 
This pressure is supplied by carbon dioxide 
gas formed by the reaction of sulphuric acid 
with bicarbonate of soda when the ex- 
tinguisher is inverted for use. 

After the unit has been emptied to take 
its annual recharge, unscrew the ring-top 
handle and remove the acid bottle; then 
wash all interior parts thoroughly with clean 
water, draining the water through the hose. 
Dissolve the powdered chemical refill in 
warm, not hot, water, as directed on the 
label; pour the solution into the extinguisher 
to the point marked; and finally replace the 
acid bottle in its cage. When the cap is 
screwed back on the shell, make sure that 
at least four threads are engaged. A small 
amount of petroleum jelly rubbed on the 
threads will make this easier and facilitate 
removal for the next recharge. 

The foam extinguisher looks like the soda- 
acid unit, and its parts are handled the same 
way when it is recharged. If you have any 
doubts about the kind you own, the Under- 
writers’ rating on the label will identify it. 
The soda-acid type is rated A (for use on 
ordinary combustibles), while the foam is 
rated both A and B (the B meaning for 
use on inflammable liquids). Two chemical 
solutions must be replaced in the foam-type 
unit-—one in the inner chamber and one in 
the outer. Directions on the label should be 
followed, and only the materials recom- 
mended should be used. 

Vaporizing-liquid extinguishers are the 
easiest of all to service since they need re- 
charging only after use, but the pump action 
should be tested annually by discharging a 
portion of the liquid into a clean dry con- 





Extinguishers Must Be 
Ready for Instant Action 
. . . Here Is How and 
When to Service Them 


By 
DELBERT JOHNSON 


Safety Research Institute 


tainer. This test liquid can then 
be poured back through the filler 
opening. No lubricant should be 
used on the piston. Because ordi- 
nary commercial carbon tetra- 
chloride may corrode and damage 
the extinguisher, use only the 
maker’s processed refill. 

Soda-acid and foam extinguish- 
ers located on a porch, in a ga- 
rage, or in any exposed place 
should be housed in a tight cabinet 
that can be heated by a 50-watt 
bulb to keep the water from freez- 
ing—don’t try to use an antifreeze 
chemical. A simple cabinet of 7%” 
stock will suffice unless you live 
in a section where temperatures 
go below zero, in which case 
double-wall construction is needed. 
For this, make the outer walls of 
14” stock, and arrange a lining 
of 12” wallboard or similar ma- 
terial, leaving a %2” air space be- 
tween the the two walls. The door 
should also be of double construc- 
tion, closing into a rabbet and held 
shut with a spring iatch. 

Inside dimensions may be as 
small as practicable just so the 
extinguisher may be removed 
quickly. Four 4” iron rods, or 
similar brackets, set in the sides 
about 4” above the floor will hold 
the unit. Under them should be 
mounted a 3” conduit box and 
receptacle for the lamp, which 
will then throw its heat upward 
and thus keep the entire cabi- 
net warm. During a protracted 
freeze, or in subzero weather, 
the lamp should be kept burning 
continuously. 
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Extinguishers of the 
soda-acid type must 
be recharged once a 
yeor. The chemica! 
is dissolved in warm 
waterand poured into 
the unit; then the 
acid jor is put back 














Two chemical solution 
are changed annvally ir 
a foom-type extinguishe 
—orne being used \in th: 
inner chamber and one ir 
the outer. Be sure t 
replace the cap on the 
inner chamber securel 
fo prevent the premature 
mixing ef the solutions 
Pe a ed 
should be done on both 
this and the soda-acid 
extinguisher at the time 
of any recharging, and 
all parts should also be 
inspected and tested to 
assure good performance 





Dainty Sprinklers Made from Oil Cans 


WHEN plants are brought indoors 
for the winter, you will want one of 
these sprinklers made from regula- 
tion motor-oil cans. The larger one, 
built from an ordinary quart con- 

~~ tainer with the top left on, holds 

enough water for several pots. For 

the opening in the top, score the 

metal deeply with dividers and tear 

out the unwanted part with pliers. Punch a hole 4” 

from the bottom on the opposite side for soldering on 

the 94,” spout, which can be made from a discarded 

auto gas line, any ‘,” tubing, or a strip of tin-can 

metal rolled up and soldered. Cut a strip of the metal 

2” by 15” for the handle, bend it as shown, solder the 
seam, and solder it to the can in two places. 

The smaller sprinkler is made similarly except that 
only half of a can is used and the top is soldered on. 
It will be found convenient for small pots or a minia- 
ture indoor garden. 
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NOVEMBER CHECK LIST [ SHIPSHAPE HOME] 


. Inspect radiators for leaks and repair them with iron cement. 
. Drain a hot-water or steam system and refill with fresh water. 
3. Scrape and cement joints in the fire pot of a hot-air furnace. 
. Repair or replace defective furnace grates. 
. Clean soot from the nozzle and burner unit of an oil-heating system. 


. Renew deteriorated smoke pipe from furnace to chimney. 





. Clean out scale and soot in boiler and tubes. 
. Insulate between chimney and wood framing with mineral wool. 


9. Cut off water from all outdoor fixtures, such as sill cocks, and drain 
them. 


. Calk all cracks in the basement where air leaks in. 


POPULAR SCIENCE MONTHLY SHOP DATA 
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For Pocketknife Whittlers... 


ROCKING-HORSE BLOTTER 


Is Fun to Carve 


By ELMA WALTNER 


EET Hector Hobbyblot, a 
wooden ( but not Trojan ) 

horse whose happiest mo- 
ments are spent riding hobby- 
horse fashion on unblotted 
ink or in standing stanchly 
atop a stamp box. A jack- 
knife job, Hector is well with- 
in the capabilities of inex- 
perienced carvers. 

Use any kind of wood you 
prefer, so long as it’s easily 
worked. Lay out the profile 
pattern on a piece of 2” stock, 
with the grain vertical to 
give sturdy legs. Then cut out 
the profile and drill two or 
three holes between the front 
and rear legs to help remove 
extra wood. 

The carving is done entirely 
with a sharp knife. Don’t try 
for fine detail, since the 
angles and planes add to the 
attractiveness of the piece as 
well as making the carving 
easier. To insure proper proportioning, turn 
the work often in your hands and rough out 
the entire figure before finishing any part. 
Use sandpaper sparingly to preserve planes. 

Finish all but the teeth with shellac; they 
are a gleaming white, with markings added 
by pen and India ink. Hector’s eyes are 
white map pins painted with black pupils. 
His crowning glory, his coal-black mane, is 
achieved by drilling a row of small holes in 
his neck and gluing in tufts of black yarn. 

For a blotter base, cut one piece of stock 


14” by 2” by 4” and one %” by 2” by 4” 
Round off the ends of the thinner piece and 
mount the figure on it with four small 
countersunk screws running from the under- 
side to each hoof. Drill the hoofs first to 
prevent splitting. Shape the lower section 
of the base to a curve of about 8” radius 
and attach with two small screws running 
down from the upper section of the base. 
Use strips of blotter cut 2” by 6”. If you 
wish, Hector and the upper portion of the 
base may be mounted on a stamp box. 
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Test Your Skill with This New Double-Deck Skip-Ball Game 


F YOU pull the shooter back just right and 
release it with a steady hand, your first 
count may be 200. But if your technique 
falters, your next count may be a lowly 5. 
The game is played by shooting balls against 
the hurdle with just the proper impetus to 
irop them between the high-scoring dowels. 
Your turn at play consists of five shots. 
The dowel nearest the player, in the bot- 
tom row, is numbered 1. The next nine 
dowels are numbered, in order, 2, 3, 4, 5, 10, 
20, 30, 40, 50. Each number refers to the 
space in which a ball may rest between it 
ind the next dowel behind it. Dowel No. 50 
is %” from the end of the box. The upper 
three dowels have two scoring spaces, the 


forward one counting 200, and the rear 
space 100. Scoring here takes practice and 
skill. The five balls are wood, %” in 
diameter. 

The model of the game shown in the photo- 
graph is attractively painted in five colors. 
The cardboard bottom and both removable 
backstops are blue. The sidepieces, the two 
backboards, and the hurdle are red. Bright 
yellow covers the guide tracks, front end- 
piece, shooter dowel, and 10 lower dowels 
in the scoring area. The top scoring dowels 
and the ram on the end of the shooting dowel 
are green. Scoring numbers are lettered in 
black on the upper surfaces of the scoring 
dowels.—_MYRON FLEISHMAN. 
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Beller Light [rom Your Home Lamps 


ANY a small electric lamp looks at- 
M tractive in the store, but when you sit 
down to read or work by one, you may find 
that it is better to look at than to see by. 
Often the lamp is too stubby and the shade 
too small for proper lighting. Instead of 
discarding the lamp or putting up with 
poor light, specialists at the General Elec- 
tric lighting research laboratories advise, 
simply make an extension base and use a 
shade with better proportions. These two 
steps will result in a substantial increase 
in the circle of useful light. 

The extension base shown in the lower 
photo is a heavy mailing tube fitted with a 
turned-wood footing and filled with pebbles 
for weight. It has a cover recessed about 
12” to hold the bottom of the lamp. A 
small notch in the lip permits the cord to 
come out. An attractive extension base 
may also be turned wholly of wood in a 
design harmonizing with the lamp and 
bored all the way through for a wire en- 
tering at the bottom. 

Lighting experts say that a single-socket 
table lamp, with its recommended 100- 
watt bulb, should afford comfortable seeing 
within a 24” radius of the base. Whether 
or not this coverage is achieved, however, 
depends upon dimensions A, B, and C in the 
drawing. A squat, tightly shaded lamp 
has a relatively small useful light circle. 

If B is lengthened to from 13” to 17” by 
an extension base and C is increased by a 
larger shade, the maximum useful dis- 
persal can thereby be obtained. A should 
be as small as practicable, with the lower 
edge of the shade, viewed at eye level, cov- 
ering at least part of the socket. 

To obtain efficient reflection of light, use 
a shade that is lined with white. It is also 
desirable to select one that is fairly dense 
so as to reduce direct transmission of light 
to the eyes. 


Poor lighting from a small lamp can 
be corrected very easily by adding an 
extension base and by replacing the 
shade. The extension shown above is 
made principally from a mailing tube 


How raising the lamp and increasing 
the shade diameter give better light SPREAD OF USEFUL LIGHT 
dispersal is illustrated at the right 














DIRECT PAPER NEGATIVES 


MAKE ARTISTIC PRINTS eee 


This original negative was made with paper in the camera instead 
of film. An extra-thin grade of single-weight paper was used here 


Lalas Protoquayhy 


BRING REAL RESULTS 
XPERT photographers desiring to 


produce highly artistic and dra- 
matic photographs have long used 
the paper-negative process. This 
consists of making a positive print 
from a film and retouching it, and 
then making a negative paper print 
from the positive for further retouch- 
ing, after which a finished photo- 
graph is finally secured by a print or 


SHOOTING NEGATIVES 
ON ENLARGING PAPER 
1S GOOD FUN AND WILL 
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enlargement made from the paper negative. 

Without going through all these steps, 
and without using film at all, you can get 
just as fine results. You can make your first 
negative on enlarging paper in your own 
camera, and work directly on that, printing 
your final positive from this lone negative. 
It is a simple process and is a lot of fun. 
Enlarging paper is much cheaper than film, 
and by using it instead of film, you eliminate 
expensive waste on questionable shots and 
can also make a lot of pictures you might 
otherwise pass up because of the cost. 

And not to be overlooked is the op- 
portunity to do really thorough and artistic 
jobs of retouching. Working on a paper 
negative, the camera enthusiast has a chance 
to try many effects, rubbing out those that 
prove least desirable, altering high lights 
and shadows, and finally bringing the nega- 








Either contact prints or enlargements may be made from the 
paper negative, which may be retouched for special effects 
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tive to perfection, confident that erasures, 
pencil marks, and the like will not show up 
on the finished print. 

Probably still more satisfying is the fact 
that you can know the results of your pic- 
ture taking within a few minutes of snap- 
ping the shutter, for the whole photograph 
is unfolded for you as you develop the paper 
negative. As soon as it is dry, if the shot 
was @ good one, you can begin retouching 
the paper negative to bring out desired ef- 
fects, and then print your positive photo- 
graph from this negative. 

To use this type of direct paper negative, 
cut the enlarging paper to fit in the back of 
your camera. Loading is similar to that of 
plate or film-pack cameras, but only one 
paper negative can be loaded at a time. If 
you have a roll-film camera, cut the paper 
for single negatives and load as you would 


for the other types. It is not always neces- 
sary to do the loading in a darkroom, but a 
subdued red-orange light is essential. 

For best results in taking these pictures, 
use single-weight, soft paper and expose it 
under strong light. The larger-size cameras, 
314” by 41,” and up, are ideal for this 
method. For my own purposes, I use light- 
weight paper in an 8” by 10” studio camera 
with which I can get a negative that re- 
quires no enlarging. Add to your equipment 
two or three photoflood lights, and you can 
make portraits of unusual quality if you can 
find a model who will hold still for 10 to 15 
seconds. This exposure is usually neces- 
sary to get a good paper negative. If a 
comfortable pose is selected, most people can 
sit still that long with little trouble. 

Still life is ideal material for direct paper 
negatives. Landscapes, with or without 
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By KONRAD CRAMER 











Dramatic silhouettes with high lights 
pnd deep shadows for both figures and 
background, as shown in the photograph 
pbove, are created by retouching both 
ides of a paper negative before it is 
a or enlarged as desired 


- - 
Portraiture of distinction is possible 


jon paper negatives if the subject will 
thold a pose for as long as 13 seconds 
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figures in the foreground, are also good. Sometimes you will 
find that the negative itself has great pictorial charm. In 
such a case, there is nothing to hinder you from mounting 
and exhibiting a negative. 

The paper negative can be retouched on both sides, using 
a ground glass and light when working on the back. Light 
tones, modulations, and additions may be added by build- 
ing up the wanted values with any soft pencil or crayon and 
then shading with a stump. Large areas may be handled 
with a bit of chamois and powdered crayon. Dark tones 
and accents in the final print can be produced by light- 
ening parts of the negative with local reducer or by 
carefully rubbing them down with powdered pumice. Major 
blemishes and faulty backgrounds can thus be corrected. 

Some photographers using this process content themselves 
with only a slight softening of the image, caused by the 
printing light having to penetrate the paper instead of trans- 
parent film, plus a few slight retouching corrections. It 
seems best to go easy in the beginning so that most of the 
original character of a photograph is retained. Overworked 
paper negatives may take on the final appearance of a poor 
drawing, a result that is to be avoided. 

Paper negatives can be enlarged or contact prints made 
from them. Extra-thin paper should be used in the smaller 
cameras as it gives a very pleasing texture effect when en- 
larged. The general effect of the enlargement is diffused, 
in contrast to the sharp definition of contact prints, yet the 
enlargement often has simplicity and distinction. 

The writer made an 8” by 10” cardboard camera, using 
an ordinary magnifying glass as a lens, two cartons telescop- 
ing into each other, and a piece of ground glass which is 
interchangeable with a printing frame. If you make up such 
a camera for yourself, you'll be set for some inexpensive 
and distinctive photography, for paper negatives afford many 
ways in which to achieve a controlled artistic effect. 





PHO IDEAS 





NIGHT AND DAY can be dramatically por- 
trayed in the same picture by using a 
simple duplicator attachment. Build a box 
that can be secured to the front of your 
camera, fitting it with two vertical doors. 
Aim at a scene that will afford interesting 
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CAMERA 


light picture with one door closed. Leave 
the camera untouched until nightfall; then 
open this door and close the other to make 
a second exposure on the same film. With 
a film-pack camera, just block off half the 
film with cardboard inside the camera, and 


day and night contrast and take, say,aday- reverse it between shots.—LOUIS HOCHMAN. 


PORTABLE FLOODLIGHTS. Good indoor pic- 
tures require adequate lighting, particularly if 
color film is used. Shown at right is a com- 
pact case, only 8” by 11” by 16144", which holds 
six photofloods, complete with reflectors and 
extension cords. The case divides into two 
three-lamp banks of No. 1 photofloods which 
can be used separately on the floor or on tables 
or can be hung from picture molding. 

As shown in the drawing, the cases are 
made from thin wood and the reflectors are 
ordinary white enameled oven pans, fastened 
to cleats inside each case. Sufficient air space 
should be allowed so that the cases won't gét 
too hot. Air holes are cut behind the pans to 
provide ventilation. 

In using the outfit, remember that six No. 1 
photofioods will load a 15-amp. circuit to ca- 
pacity. The 18-gauge extension cords should 
always be plugged into wall outlets, never 
into lamp sockets.—PAUL KOMROFF. 
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— SLIDING LENS 
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CARDBOARD DUMMY 
- CAMERA 
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DUMMY CAMERA 


Focuses Copying and Close-up Shots 


N INGENIOUS copying and close-up outfit, 
especially suitable for roll-film cameras 
which lack ground-glass focusing, may be built 
of wood scraps, a ground glass, and two lenses. 
The principle is simple. A vertically sliding 
camera holder contains a supplementary lens, 
while a cardboard dummy camera has a lens of 
the same focal length as the camera lens. The 
dummy camera, which has ground glass instead of 
film, is used while adjusting the camera holder to 
sharp focus, after which the real camera is put 
in position and the picture snapped. 

Design the camera holder so that the camera 
will always assume the same position when laid 
on it. The supplementary lens may be a regular 
copying or portrait attachment, or one of the 
chipped-edge lenses now available at low cost. 

Make the dummy camera out of cardboard, 
proportioned so that its lens, when the dummy 
is in the camera holder, occupies precisely the 
position which the real camera lens would oc- 
cupy. The lens in the dummy need not be of high 
optical quality, provided that its focal length 
approximates that of the camera lens. Mount a 
piece of ground glass in the dummy at the plane 
of sharp focus for objects more than 200’ distant. 
The camera field may be located on the ground 
glass in this manner: Put a piece of ground glass 
(rough side down) on the film aperture of your 
camera, focus at infinity, and then put the camera 
in the stand. Adjust the height until a sheet of 
newspaper tacked to the easel is in sharp focus 
and note the area covered. Then put the dummy 
in place of the camera and mark the same field on 
the ground glass. 

To take a picture, focus with the dummy camera 
and supplementary lens in the holder. Replace the 
dummy with the real camera, which should be 
focused for infinity and stopped down to f/16 or 
f/32, and make the exposure.—ERVIN WALTERS. 


The cardboard dummy camera, below left, uses a lens with a focal length equal to that of the lens in the 
real camera. Note that the field limits are indicated on the ground glass. The other pictures below show 
how the supplementary lens and ciummy are inserted in the holder. Different auxiliary lenses may be used 
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FoR. 
CAMERA 
USERS 


LETTER ALBUMS which combine space for 
six snapshots and two 4%” by 8” writing 
surfaces are now on the market. Excellent 
for sending photos to service men, the folded 
letters protect pictures in transit, and may 
be used on receipt as pocket albums. 


EXPERIMENTAL LENSES of different focal 
lengths and diameters may be bought in 
sets priced so that a single lens costs but a 
few cents. Though ground and polished, 
they are inexpensive because small chips on 
the edges make them commercially unac- 
ceptable. They may be used as supplemen- 
tary lenses for close-up or telephoto work 
and for making ground-glass or enlarging 
focus magnifiers, color-film viewers, and 
telescopes. Instructions come with the sets. 


PORTABLE DARKROOM equipment, compactly ar- 
ranged in an easily carried case, is now being made 
for the armed forces. Similar models are planned for 
postwar civilian use. Besides chemicals, paper, trays, 
and a daylight developing tank, the case holds a 
timer, safelight, thermometer, easel, and an enlarger 
that can be powered by a car battery. It also has 
space for a camera, flash synchronizer, and filters. 


HOT-WEATHER DEVELOPMENT 
of films is said to be easier and 
safer with certain new chemical so- 
lutions. Films can be processed in 
temperatures that range up to 100 
deg. F. without risk of softened 
emulsion or reticulation. The tem- 
perature-resistant solutions include 
developers, hardeners, and fixers. 
Photographers working in hot 
weather in temperate zones, those 
in the tropics, or those using make- 
shift field darkrooms will find the 
chemicals of special value. 
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Ripping a cabinet-rail tenon. The length is gouged 
by @ stop block clomped near the end of oa stroight 


fence that is long enough to hold the work steady 


Special Jigs and Attachments 
ADAPT 


Your Bandsaw 


TO MANY USES 


By EXOWIN M. LOVE 
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OMEMADE attachments 





and jigs will greatly ex- 
tend the uses to which a 
small bandsaw can be put. They 
make possible accurate cutting 
of tenons, automatic sawing of 
irregular curves, thinning of 
stock for bending around forms, 
and other types of jobs. 

What is a setup for cutting 
tenons? First cut the cheeks, or 
sides, of the tenons. To guide the 
work, clamp a piece of straight 
square stock to the table for a 
fence parallel to the line of saw- 
ing. This fence must be high 
enough to support the work ac- 
curately with the face side in a 
vertical plane. The distance from 
the fence to the saw blade is such 
that the kerf will be made in 
waste wood with its far side 
forming the tenon cheek. This 
distance should be established by 
making trial cuts in scrap wood. 
Clamp a block to the fence where 
it will stop the forward motion 
of the work when the cheek is 
cut to length. 

With this setting, saw one 
cheek of all like tenons, sliding 
the face side against the fence. 
If the pieces have parallel edges, 
they may be turned end for end, 
with the face sides kept against 
the fence. The position of the 
stop block is shifted if the tenons 
differ in length. 

If the pieces are equal in thick- 
ness, their opposite sides may be 
put against the fence when the 
other cheeks are sawed, but if the 
thickness of the stock varies, 
such reversal will make the ten- 
ons either too thick or too thin. 
In this case, the fence should be 
reset to keep the face sides of the 
pieces against it. Shifting of the 
fence can be avoided if it is first 
set to cut the cheek opposite the 
face side. Then a shim of proper 
thickness may be inserted be- 
tween the fence and work for 
sawing the face cheeks. 

To cut the shoulders, as shown 
in one photo and in the sketch, 
clamp a stop block to the table 
at right angles to the blade. Also 
clamp on a length block to locate 
the tenon ends. Rest the piece to 
be cut on edge, rock the upper 
edge toward the stop block, and 
slide the lower edge forward until 
the blade severs the waste. As 














before, use test cuts when setting the 
blocks, and make allowances for variations 
in stock thicknesses. 

These methods apply only to compara- 
tively short stock cut to exact length. Trim 
the tenons to width with similar setups, 
but with the face sides lying on the table. 
Trim the shoulders freehand or use the 
miter gauge. 

When through tenons are made, cut the 
pieces roughly to length and use shoulder 
stops to locate the shoulder cuts for the 
second tenons after the first ends are cut. 
This assures accurate shoulder-to-shoulder 
measurements and correct frame dimen- 
sions after assembly. It is a good method 
to use even when the stock is precut to 
length. If the bandsaw is equipped with a 
metal fence, screw a larger auxiliary fence 
to it so as to give a firm support when wide 
work is handled. 

Of what use is a trough jig? This is a 
jig in which a piece of square stock can be 
supported cornerwise with the diagonals 
vertical and horizontal. The construction 
is shown in the drawing. Make a center kerf 


at one end and notch. one side. A typical 
use of this jig is in scoring the ends of a 
turning square to give bite for the live cen- 
ter of the lathe. Clamp the jig to the table 
with the blade in the end kerf and feed the 
turning square against the saw, cutting 
about 1/16” deep. Turn up the other di- 
agonal and repeat. 

With the same jig clamped to the table so 
that the blade enters the wider side notch, 
it is possible to trim off the corners of built- 
up table legs. This saves turning time in 
roughing down the bulbs on post-blocked 
turnings and the like. 

How is part of a rail sawed thin? Clamp 
the work to a heavy squared piece. Notch 
the inner face where the bend is to begin 
and make a kerf at the end. The slot can 
be made with several bandsaw cuts and a 
sideward motion to break out the waste. 
The blade is then entered to rip out the re- 
quired portion. Cut the thin section an 
extra 1,” long to allow wedges to be driven 
in for tightening. This method of clamping 
the piece to a heavy squared piece of stock 
is useful on many jobs since it gives ade- 
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A rail being thinned to allow bending is clamped 
to a 3” by 4” piece permitting freehand guiding 


quate support when freehand cutting is done. 

What done saw-blade 
lead? If the blade doesn't lead true, it can 
often be improved by holding an oilstone 
lightly against the side to which it leads 
while the running, thus reducing 
slightly the set of the teeth on that side. A 
little lead is of no consequence in freehand 
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Accurate shoulder cutting is assured with stop and 
length blocks to control the depths of tenon cuts 


work, and the fence can be quickly ad- 
justed for ripping to make it parallel to the 
line of cut, but when a miter gauge is used, 
difficulties due to wedging may be encoun- 
tered. Sometimes this can be corrected by 
loosening the table mounting screws suf- 
ficiently to allow the table to be swiveled by 
light mallet taps on one corner. 

How are self-quiding jigs made? The 
drawings illustrate a basic type. The size 
depends upon the design to be cut. The low- 
er, or fixed member, has cleats beneath it 
to locate it on the saw table, and it has a 
saw kerf to allow entry of the blade. Set a 
guiding peg in the fixed member in front 
of the blade, and if the curve to be cut al- 
lows, add another peg behind the blade. The 


At the left is a sketch of a jig for sawing several 
layers of plywood at one time. Before cutting, make 
sure all pieces are up against the stops. A sliding 
pin guides the work as it is sawed, thus eliminating 
layout and producing accurate work at the same time 





upper member of the jig is a sliding form 
with one or more guide slots cut in it. These 
must be accurately made, with no more 
than free sliding clearance on the pegs, and 
they must be long enough for the blade to 
run free in front of anc behind the parts to 


be cut. Screw on stop blocks, as detailed, 
and also hardweod bridging strips to stiffen 
the slit ends of the jig members. Place the 
stock to be cut against the back and side 
stops of the sliding member and push for- 
ward until stopped by the peg. 


Stop Rod Prevents Creeping of Miter Cuts on Circular Saw 





MAKE a %” hardwood block as long and 
as high as the face of the miter protractor. 
Set two countersunk bolts in one side of the 
block, with nuts set flush on the other side. 
Let the bolts extend %” to go through holes 
in the miter gauge, where they are attached 
with two extra nuts. Cut a groove in the bot- 
tom of the block for the stop rod. A vertical 
hole takes a bolt having a hole drilled 
through its lower end to let the rod slip 
through. When the wing nut on the upper 
end of the bolt is tightened, the sliding rod, 
with a right-angle bend at the end, is locked 
and holds the work from creeping. If you 
make rods of various lengths, you can han- 
dle many sizes of work.—B. B. 
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POPULAR SCIENCE 





BRACES AND COMMON RAFTERS 


MONTHLY 


[ SHIPSHAPE HOME} 


The plumb and level cuts of a common 
rafter are determined by the rise and run 
of the roof pitch. The rise is the vertical 
distance between the plate and a point on 
the plumb cut which is located by extend- 
ing a line along the rafter, parallel to 
its edge, at the depth of the plate notch. 
The run is the distance from the center 
to the outside of the plate. This is usually 
expressed in terms of inches rise per 12” of 
run, The sketch illustrates 8” in 12”. 

Lay the square on the stock with the fig- 
ures coinciding with the crowned edge. A 
line drawn along the tongue is the guide 
for the plumb cut, and a line drawn along 
the blade is a guide for the level or heel cut. 

The plate notch is usually cut 1” deep on 
the plumb for 2” by 4” stock. On wider 
rafters, cut deep enough to provide a 2” or 
greater bearing of the heel on the plate. 

The same principle applies to cutting 
butted braces. 


SHOP DATA 
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Modern Cabinet Conceals 


NEW DRESS PROMOTES IT 


1 Wood extensions are attached at the sides and 
back of the machine top with the help of cleats 


2 Use of a plumb line shows the 
back projects beyond the ironwork 


4 Corner blocks lock matching ones on a front 
panel, while others hold the cabinet to the frame 
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By Charles and Bertram Brownold 


USTED off and rehabilitated, many old- 
D fashioned sewing machines are doing 
yeoman work to help the family budget. 
With a new dress to hide ugly Victorian 
lines, yours may be brought out into the 
open where it will be easier to get at when 
there is mending to be done or new clothes 
to be made. The simple wooden cabinet 
shown can be made for any drop-head model 


3 Drawer cabinets of plywood attached to rectangular frames 
are screwed to the sidepieces and wooden parts of the machine 


5 Sliding bolts made of hardwood dowels lock 
the top of this detachable panel to the cabinet 





Old Sewing Machine 


ATTIC TO PARLOR 


FROM 


and will double as a living-room chest or 
desk, a dining-room sideboard, or a bed- 
room dressing table. 

Discard the old drawers and attach a 2” 
by 3” piece to each end of the table, as in 
Fig. 1, rabbeting the inner edge to fit the 
routed edge of the top. Set the upper sur- 
faces and ends flush and fasten on the un- 
derside with thin hardwood cleats, such as 
those shown in Figs. 1 and 2. The backs of 
the top drawers that will be installed later 


6 These dowel bolts are screwed to the handles 
through slots in the panel that permit sliding 


7 With its new dress completed, the old-fashioned 
mochine becomes an attractive piece of furniture 


Top and front panel removed and its dropped head 
lifted, the old machine does a good job of sewing 


down about 42” to allow them to 


are cut 
slide past these cleats. 

It may be necessary to attach similar ex- 
tensions to the front and back if the metal 
frame projects beyond a plumb line held 
from the table edges (Fig. 2). On the ma- 
chine used here, an extension was needed 
only at the back since all parts at the front 
were within the plumb line. 

For each of the side drawer cabinets 
shown in Fig. 3, you need two 4” plywood 
panels and four rectangular frames. These 
frames, of %” by 112” stock, must be the 
same size and accurately squared. They 
have lap joints glued up under pressure 
The plywood panels are attached to them 
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Above, the machine serves as a 
dressing table when not used 
for sewing, and at right as a 
desk. Some details that will 
aid in construction are shown 
in drawings at the upper right 


with countersunk screws 
driven in from the outside. 
The inner panel of each 
cabinet is held tightly 
against the iron frame by 
fitted hardwood blocks at 
the bottom, as illustrated 
in Fig. 4, and at top it is 
fastened by screws to the 
woodwork of the machine. 
Openings should be cut in the plywood to 
accommodate any projecting parts of the 
ironwork. The outer panels are about 1” 
longer than the inner, and their upper ends 
are fastened with screws to the table-top 
extensions. One piece of plywood is fas- 
tened across the entire back of the machine. 
Stock 1” thick is used for the drawer 
fronts, the sides of which are rounded off 
as shown in the photographs. The deep 
bottom drawers—spacious enough to hold 
both materials and work—-have fronts made 
of two pieces so that when closed each ap- 
pears to be two drawers. All the fronts are 
deeper than the drawers themselves, cover- 
ing the frames upon which the drawers 
slide, and are wide enough to be flush with 
the cabinet sides. The bottoms are ply- 
wood glued into rabbets 4” from the lower 
edges of the fronts, sides, and backs. Draw- 
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er pulls 3” long are made 
of 1” hardwood dowels 
flattened on one side and 
fastened with screws 
from the inside. 

When the machine is 
not in use, the top is cov- 
ered by a lid having 
pegs that fit into holes 
bored in the table-top 
extensions. The lid is 
made of 44” plywood and 
quarter-round molding 
held together by %” 
strips, as shown in a 
drawing, and on the 
front is a 1” plywood 
strip concealing that 
part of the sewing-ma- 
chine top between the 
two drawer cabinets. 

The treadle and driving wheel are kept 
from view by a plywood panel (Fig. 5) that 
is removable. Hardwood blocks near each 
lower corner of the panel and on the lower 
corners of the drawer cabinets hold this re- 
movable piece at the bottom (Fig. 4), while 
sliding hardwood bolts fasten it at the top. 
These bolts (Fig. 3) are made of 5” lengths 
of 1” hardwood dowels and are attached to 
handles on the outside with wood screws 
extending through slots. The bolts slide into 
holes bored in the drawer cabinet walls. 

Either paint or stain may be used as a 
finish. Before painting, fill all exposed 
countersunk screws in the side panels with 
a hard-drying filler. If a stain is used, it 
will be necessary to glue a thin veneer panel 
over each side panel to cover the screw 
heads. The drawer fronts should be made 
wide enough to allow for this. 





Model Maker's Turning Tools Are Ground from Small Files 


TOP VIEWS SIDE VIEWS 
-- - * 





Four excellent wood-turning tools, espe- 
cially suited for model making and other 
small-scale lathe work, can be ground from 
two worn-out 6" cound files. Break the 
files in a vise so that the pieces are of about 
equal length (Fig. 1) and grind them until 
they are rectangular in shape as shown in 
Fig. 2. The pointed ends need only be rough- 
ground (Fig. 3) since they will fit within the 
handles, but the exposed portions should 
have all file marks removed. Be sure that 
the surfaces which will bear on the lathe 
rest are ground smooth. 

The cutting points should be shaped with 
particular care to secure the angles shown 
in Fig. 4; use a grinding jig if one is avail- 
able. Handles can be made from 5” birch 
or maple dowel. Ferrules are not necessary 
if the handles are drilled out sufficiently be- 
fore the tools are forced in. Finish the 
cutting edges on an oilstone to razor keen- 
ness. If you wish to make a set of larger 
tools, pillar files will need less grinding than 
larger round files—C. W. BERTSCH. 


Discarded Razor Transformed into Keen Whittling Knife 


A WHITTLING knife that will hold an ex- 
ceptionally keen edge can be made from an 
old straight razor. Since the original shav- 
ing edge is too thin for its new role, it should 
be ground back about ',”. Do not remove 
more than is necessary to thicken the edge 
slightly, because many razors are tempered 
only part way back from the edge. Take 
care not to “burn” the steel. Grind the entire 
blade to the shape shown in the drawing at 
the right, reducing the thickness at the back 
if desired. Use hardwood or a piece of %” 
birch dowel for the handle and attach a 
ferrule of seamless brass or copper tubing. 
If such tubing is unavailable, a discarded 
kitchen fork or spoon will probably yield a 
ferrule. Restore the knife edge to razor 
sharpness on an oilstone and make a leath- 
er or wooden sheath to fit the blade, as 
shown in the photograph.—C. W. B. 
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FERRULE OF BRASS OR COPPER TUBING 
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NOTCH FILED IN 
DIAL AT POINT 
USUALLY DESIRED 


Most people prefer to have a furnace-regulating 
thermostat installed in a spot where it will not 
be noticeable and yet will serve efficiently. This 
often means that insufficient light will fall on 
the dial for accurate setting. Squinting in a 
dark corner and guesswork regulation of your 
heat can be avoided, however, by having a small 
notch filed in the dial face at the temperature 
or temperatures most frequently desired so that 
the exact setting can be made by touch alone. A 
small triangular notch like the one shown above 
can be made quickly with a three-cornered file 


When loose ration points are received in change, 
@ good precaution against their loss is to place 
them in cn envelope pasted on the inside of the 
ration-book cover—a convenient, scfe receptacle 
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Furniture casters won't stick to a floor and mar 
its sheen in very hot weather if a thin coating 
of floor wax is applied to the wheels. In damp 
weather a little wax put in the sockets of the 
casters will keep them rust-free and free-turning 


SODA STRAW 


If you need to lubricate machine parts so placed 
that they are hard to reach, and an oil can with 
a long spout is not available, try using a soda 
straw on the end of the spout for an extension 








Screw one leg of a spring-type clothespin to the 


inside of a drawer for keeping letters, bills, 
and receipts where they can be found when wanted 


One way to get a broken key out of a lock is with 
a piece of jigsaw blade. Push the blade into the 
lock with the teeth pointing outward, twist it so 
they will be at right angles to the key, and pull 


WOODEN HANDLE 


BROKEN 


noe JIGSAW BLADE 





If members of your family or 
office staff absent-mindedly 
pocket a key that should be 
left for others to use, put 
the key on a ring that is 
too big to go into a pocket 


| 
| 


In an emergency, a very 
satisfactory washer can 
be made for a faucet by 
removing the metal from 
the center of a round 
typewriter eraser. The 
hole will fit the screw, 
and the rubber can then 
be pared to proper size 














Milk bottles can't be kicked over and broken if 
they ore held in this sturdy wall bracket. Make 
enough holes for your needs, and slant the back 
edges of the ends if your house is of clapboard 


Friction tape is likely to dry out and lose most 
of its adhesiveness when removed from an original 
wrapper. Use an empty shoe-polish can as a handy, 
airtight container in which tape will keep fresh 














Service-worn clothes wringers can be given many a 
day of extra life if the rust and discoloration 
that come in time from their iron roller cores 
are eliminated. These stains result from water 
that has seeped into the cores through the frayed 
and loosened rubber at the ends. A repair may be 
effected by removing the rollers from the wringer 
and fastening paper collars around the worn ends. 
The rollers con then be sealed against water and 
secured against rust if melted paraffin is poured 
into the collars. Gears and bearings should be 
cleaned with gasoline and coated with light grease 


Bolts may be made to ho'd in concrete by winding 
the threads with wire, inserting them in drilled 
holes, and filling the space Toft with cement. 
They cre withdrawn and reinserted with a wrench 
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Wooden Hardware Gives Cabinets 


LATCHES AND HINGES MADE FROM NICELY GRAINED STOCK 


By FRANK WHEELOCK 


EAUTIFUL latches and hinges that 
B blend so closely with the grain of your 
home-built cabinets and cupboards that they 
seem to grow out of the wood can be made 
from small bits of matching hardwood. 
Others that will have as interesting an 
effect and add to the distinction of a piece 
may be turned out by the craftsman from 
contrasting woods. Many designs are pos- 
sible, from the simplest lines to highly orna- 
mental carvings, and any will be pleasing so 
long as the fittings are in keeping with the 
piece on which they are used. 


HW 546 


Illustrated are two latches and two 
hinges for a cabinet docr. The dimensions 
are suitable for many pieces, but the plans 
are intended primarily to give an idea of 
what can be done with hardwoods and to 
form a basis for designs of your own 
creation. 

Care should be taken to have a pleasing 
flow of grain in adjoining parts, or else the 
grain of two pieces should be turned so that 
the contrast will be arresting. The two 
parts of each of the latches shown may be 
cut from the same piece of stock to obtain 
a flowing grain, or a small block can be 
sawed down the center with the grain for 











FOR 


_ New Character 


HOME-BUILT PROJECTS 


a perfect match. In the latter case, the 
inside faces are exposed, and the abutting 
ends are placed to let the grain coincide. 

One of the latches illustrated is of the 
drop type with the moving part pivoted in- 
side one of the halves. This part may be 
of dowel, shaped at the top as shown in the 
drawing. It is raised to unlatch the door 
and dropped into a slot in the corresponding 
half to hold it shut. The other latch has a 
sliding bolt cut from a hardwood dowel, 
while pieces of hardwood dowel also form 
the pins of the hinges. 

Finishing will depend for the most part 
on the finish of the piece on which the fit- 


¥2" SQUARES 
¥" STOCK 
HOLES 


tings are used and also on the kind of hard- 
wood from which they are made. In many 
instances, the finish desired will probably 
be one that will emphasize the wood grain. 
It should be put on in any case after a trial 
fit and before final assembly so that no 
unfinished corners will show in the expos. d 
moving parts. Before the pieces are perma- 
nently assembled, all moving parts and 
contacting surfaces should be waxed and 
rubbed well. Parts of this kind that do not 
show, such as the hinge dowels, will need 
no finish except a thorough waxing. If it 
should be decided to use paint, don’t paint 
parts between which there is friction. 
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CUTTING GEARS on the 
MILLING MACHINE 


€ -- of the oldest and most common 
methods of cutting gears is on the 
milling machine, which is still extensively 
used despite the fact that other machines 
designed specifically for gear cutting can 
do the job faster. Gear hobbers, shapers, 
and planers, for instance, can be set up for 
mass production of various types of gears, 
such as spur, helical, bevel, spiral, and her- 
ringbone gears. 

Before using any of these machines, the 
operator should have a knowledge of the 
fundamentals and nomenclature of gear- 
tooth design. Reference to a good handbook 
will enable him to set the machine to the 
correct speed and feed for the type of gear 
to be cut and for the kind of metal of which 
the gear blank is made. It will also allow 
him to check on the blueprint to be sure 
that none of the dimensions are contradic- 
tory. In addition, he should check the cut- 
ter to be used to make the gear with both 
the specifications given in the blueprint 
and the data in the handbook. 
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Actual setting up of the milling machine 
for gear cutting and its operation, along 
with important points in gear design, have 
been made the subject of one of the series 
of motion pictures used by the U. S. Office 
of Education for training machine-tool op- 
erators. Frames from this film, which is 
distributed for the Government by Castle 
Films, appear on the succeeding pages. 

In setting up the milling machine, be sure 
to place the outer arbor support as close to 
the cutter as possible without danger of the 
gear blank striking the cutter. If the dis- 
tance between this support and the machine 
column is too great, the cutter arbor will 
spring upward under pressure of the cut 
and result in teeth of uneven depth. For 
the same reason, a table jack is used to sup- 
port the gear blank for the fairly heavy 
roughing cuts. Just how important it is to 
keep the cutter arbor and the gear-blank 
mandrel steady can easily be seen when one 
considers that the clearance of an 8-pitch 
gear of 36 teeth is only .0195”. 








PITCH DIAMETER= 4.500 


NUMBER OF TEETH*36 
DIAMETRAL PITCH +8 


PITCH CIRCLE 


NUMBER OF TEETH 


PITCH 
en awe ” PITCH QyMETER 





On gears, the pitch circle cuts the working 
center of the teeth, addendum and dedendum 
are equal, and clearance is added to give full depth 
of tooth. Diametral pitch is used in calculations 


Since the shape of the teeth is to be involute, 
refer to the involute-system table of cutters 
in a handbook. A No. 3 cutter will provide this 
shape when the number of teeth is from 35 to 54 


The blank below has been set up and notched 
for 36 teeth following a trial setting of the 
dividing head (see P.S.M., Oct., p. HW 481). A 
table jack keeps the mandrel steady during cutting 





PITCH DIAMETER:4.500° 

36 TEETH 

8 DIAMETRAL PITCH 
OUTSIDE DIAMETER=4.150 
ADDENDUM =0.125" 

ROOT DIAMETER =4.21) 4 
FULL DEPTH OF TOOTH=0.2695 
THICKNESS OF TOOTH ON 
PITCH LINE = 0.1964" 


+ 4.750" OUTSIDE DIA.—— 
+4500 PITCH DIA 
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9 Here is the job. Cut 36 teeth in a gear blank 
machined to dimensions in the blueprint. The 
center hole is drilled and reamed so the face will 
run true when the gear is mounted on the mandrel 


4 Specifications are stamped on the cutter. Here 
the diametral pitch (8), the number of teeth 
(35-54), and the full depth of tooth (D-+-f=.270") 
meet the requirements of the blueprint for the job 


” 


One roughing cut and a finishing cut of 1/16 
will be sufficient for teeth of this size. To 
determine the depth of the roughing cut, subtract 
1/16” from the full depth of tooth (continued) 


0.2695” 
7 = 0.0625” 
= 0.2070 














7 As the first step in setting the machine for 
the depth of the roughing cut, the cutter is 
slowly rotated while the table is raised by hand 
until the cutter barely scrapes the geor blank 


9 Run the table forward so the gear blank will 
clear the cutter: then raise it .207” for the 
roughing cut. This is accomplished by two full 
revolutions plus seven divisions on the index dial 


1] On most milling machines, the cutter or arbor 
speed can be set by ao speed selector. Below, 
the speed dial is set at 116 r.p.m., the nearest 
speed of this machine to that required for the job 








8 At this point, the index dial on the handwheel 
that moves the table vertically must be set at 
zero. Each division on the dial represents .001”, 
and a complete revolution raises the table .100 
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3x 3.1416 = 9.425 =0785 


on 


oT 0.785 15 


R.P.M. 


10 Cutter speed is next calculated. Since the 
gear is cold-rolled steel, a speed of 90’ per 
minute is required at the cutter teeth. Dividing 
this by the cutter circumference gives 115 r.p.m. 


12 Feed, the speed of the table movement, is now 
determined. The !2 teeth of the cutter will 
remove 12 chips .002” thick in one revolution, so 
the feed should be 116 r.p.m. multiplied by .024 


12 *0.002"= 0.024 per revoiuTion 
116*0.024"= 2.784 per minute 





13 This gives a feed of approximately 2%” per 
minute, at which point the feed-selector dial 
is set. It represents the distance in inches per 
minute the gear blank will be fed into the cutter 


15 Set the table stop dogs to limit its travel at 
the point where the cutter clears the work. 
This keeps the cutter from traveling far enough to 
damage the dividing head and also speeds the job 


17 When all 36 teeth are rough-cut, raise the 
table 1/16” and make a finish cut; then index 
one space to finish the second face. Check width 
at the pitch line with gear-tooth vernier calipers 


14 With the depth of cut, cutter speed, and feed 
set, take the first roughing cut, being sure 
to use an ample supply of cutting fluid; then stop 
the machine when the cutter just clears the blank 


16 Stop the table at the end of each reverse 
stroke and index the blank for the next tooth 
according to the dividing-head setup. Due to back- 
lash, indexing must be continuous in one direction 


Cutting depth is adjusted, if necessary, to 
correct the pitch-line width. Indexing then 
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proceeds forward for the rest of the gear. Cuts 
are light, and the table jack is no longer needed 
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BLUEPRINTS remain cleaner and last longer 
if they are kept off workbenches and left 
uncreased. One foreman lengthens the life 
of shop drawings by stapling two shipping 
tags behind the top edge of each as shown 
below. The blueprints can then be hung on 
two screw hooks over the workbench or ma- 
chine where they are needed. A large num- 
ber can be stored on two long curtain-rod 
hooks. If staples are not available, the tags 
can be attached with glue.—-RONALD EYRICH. 
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AIR PRESSURE speeds air power to smash 
the Axis. In the Fisher Body Division of 
General Motors, an ingenious trick suggest- 
ed by Russell Dudley, an employee, has cut 
by 17 percent the time required to install 
electric wires in horizontal stabilizers. This 
was formerly done by first pushing through 
piano wire, which frequently caught at sharp 
bends in the conduit. Dudley's method is to 
tie the electric wire to a piece of string, blow 
the latter through with compressed air as 
shown below, and then pull the wire through. 
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IN SOLDERING, a hot iron put down hast- 
ily or carelessly may char the bench or 
table top. if a spring-type paper clip is pre- 
viously put on the tool just behind the head, 
such damage will be avoided. Spread the 
grips of the clamp slightly to afford a 
broader support.—_W. SWALLow. 


Courtesy Grits and Grinds, a Norton Company publication. 


WORN PIPE WRENCHES can be restored 
to service by regrinding the teeth on the 
jaws. This can be done by hand on any 
bench grinder equipped with a 100 or 120- 
grit, medium-grade wheel running at 5,000 
surface feet per minute. The wheel face 
should have one sharp and one rounded cor- 
ner, the sharp one to grind to the root of the 
teeth and the rounded one to provide clear- 
ance when teeth are being ground close to 
the shank of the jaw. It is usually the teeth 
on the movable jaw that require shar~en- 
ing. The angle between teeth is generally 
100 deg., and this should be preserved as 
closely as possible in regrinding. A dull 
wrench can usually be reconditioned in this 
way in a few minutes. Teeth can be re- 
sharpened several times if care is used, the 
depth of hardness and the amount of metal 
removed on each occasion being the only 
limitations on the life of a wrench so re- 
conditioned. A simple file test will show 
whether the teeth are still hard; a triangu- 
lar testing file should just bite enough not 
to slide over the teeth. 





Shop Marking Gauge Has 
Replaceable Seriber 


By C. W. WOODSON 


ITTED with a phonograph needle as a scriber, 

the gauge shown above will be found useful 
in making extremely accurate layouts on metal. 
Continued fineness of lines is assured since the 
needle can be changed when it becomes dull. The 
gaure is particularly suited to shops where 
aluminum sheet or steel plate is worked, but it 
will be a handy accessory also for many opera- 
tions in home workshops. 

Chucked as in Fig. 1, a short piece of 21” 
shafting was turned to make the base. A center 
hole was then drilled in the end for tailstock 
support, and the handgrip was knurled as shown 
in Fig. 2. During this operation, the tool should 
be kept flooded with oil, and the knurls should be 
sunk deeply enough into the work to make a 
perfect diamond pattern. 

With the knurling complete, and the work 
still in the chuck, a hole was drilled through and 
reamed to the diameter of the spindle (Fig. 3). 
Then a hole for a thumbscrew was drilled and 
tapped 10-32 in the side of the gauge, and the 
thumbscrew was turned and threaded on the 
end of a %” rod. The head was knurled, and 
the complete screw was finally cut off. An 8” 
length of drill rod forming the spindle was faced 
square at each end and drilled to receive the 
scribing point and a setscrew to hold it securely, 


Detailed specifications for the metal-marking gauge 





SMALL ELECTRIC 


esistance Furnace 


HAS MANY SHOP USES 


By Walter E. Burton 


EMPERING small tools, bluing metal 

parts, melting lead, and baking enam- 

eled pieces are just a few of the uses to 
which this efficient little furnace can be put 
in the small shop or laboratory. 

A resistance coil of the kind used in elec- 
tric heaters and toasters forms the heating 
element. Such an element can be purchased 
at an electrical supply house or salvaged 
from a discarded appliance. The furnace 
shown, designed to reach temperatures up to 
1,000 deg. F., has one that draws 520 watts. 
Higher temperatures can be obtained by us- 
ing a 1,000-watt element, or by making the 
heating chamber smaller. 

Two concrete-asbestos shingles 4” by 
914" by 24”, either smooth or textured, are 
needed for the furnace chamber. With a 
hacksaw, on a jigsaw, or by scoring the ma- 
terial with an awl and breaking it over an 
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edge, cut six rectangles measuring 1%” 
by 6”. Cut also a hexagonal bottom 
measuring 1%” on each side. 

A jig such as that shown in Fig. 1 
will speed the work of drilling a 1/16” 
hole '.” from the end and \” from the 
edge at each corner of these pieces. 
Center a similar hole 12” from one end 
of each to receive an S-shaped hook for 
holding the resistance wire. If you in- 
tend to use a crucible in the furnace, 
particularly a metal one, drill a hole in 
the center of each piece to take a 6-32 screw. 
Left long enough to project about 4” and 
secured with nuts, these screws will prevent 
the crucible from touching the element. 

Link the rectangles together with small 
wire loops as shown in Fig. 2, with all the 
centered holes on the same side. 

The coil hooks can be made of iron, cop- 
per, or nichrome wire. Insert the lower 
ones in the holes drilled for them and the 
upper ones through the links holding the 
pieces together. Drill a hole near the upper 
corner of each end rectangle to secure the 
two ends of the resistance wire. Measure 
the distance the wire will have to stretch, 
pull it out to slightly less than this length, 
and mount it as in Fig. 3. 

With the element in position, fasten the 
two end rectangles together and insert the 
hexagonal bottom, securing this with some 





black furnace cement. Wrap a strip of 
asbestos paper around the outside of the 
unit as shown in Fig. 4. Tie this with wire. 

Expanded mica, rock wool, or similar fire- 
proof insulation material is used to line the 
furnace body, which may be a 2-gal. crock- 
ery jar or a metal can or bucket 814” in 
diameter and as deep. Pour enough of the 
insulating material over the bottom to bring 
the heating chamber even with the top of 
the housing as in Fig. 5; then pour more in- 
sulation around the sides, tamping it firmly. 

The connecting wires should be of the 
asbestos-covered type, but may be bare for 
the last 2” inside the crock if well separated 
Secure them outside with a grooved wood or 
fiber block and a wire as shown in Fig. 6. 

From the same asbestos shingle material, 
cut a disk to fit the crock with a hexagonal 
opening to accommodate the top of the heat- 
ing chamber, as in Figs. 7 and 8. Add in- 
sulating material to within 4%” of the top 
and fit this cover in place. A 7” disk of the 
same material fitted with a metal ring or 
knob serves as a lid for the furnace. 

Work should rest on a platform of fire 
clay, firebrick, or metal about halfway be- 
tween top and bottom. Some pieces may be 
suspended on wires from a rod laid across 
the top. For accurate temperature control 
a pyrometer should be used. The finished 
furnace ready for use is shown at the right. 
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How the Vacuum-Tube Grid . 


By JOHN W. CAMPBELL, JR. 


SEFUL though the diode is in its vari- 
ous applications, it was not until Lee 
De Forest in 1907 inserted that simple third 


element—the grid—between the cathode and 
plate that the vacuum tube came into its 
heritage. That controlling grid has made it 
the indispensable tool not only of electronics, 
but also of physics, chemistry, medicine, 
metallurgy, and astronomy. It has rendered 
the electron the servant of industry instead 
of a plaything of the laboratory. 

A diode passes current whenever the plate 
is positive with respect to its electron-emit- 
ting cathode. That plate-circuit current can 
be increased or decreased in just two ways: 
by controlling the emission of electrons 
(which in a thermionic-cathode tube can be 
done by varying the cathode temperature) 
or by altering the positive potential on the 
plate. Either method requires comparative- 
ly large current changes, such as we can 
bring about by the use of variable resistors, 
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as in Fig. 1 in the drawings on page HW 558. 

Suppose, however, that we inserted a min- 
iature Venetian blind between the cathode 
and the plate, along with a microscopic mo- 
tor that could open or close its slats. If 
the slats were closed, electrons from the 
cathode would be unable to reach the plate; 
no current would pass. With the blind open, 
only a few electrons would strike the slats; 
the majority would pass through, and a 
plate current would flow. 

If we could build so tiny a Venetian blind, 
and a small enoigh motor to control it, we 
would be able to control a fairly powerful 
plate current by means of a small current 

the current needed to energize the motor. 
But although mechanically possible, the 
method is complicated and impracticable. 
Instead, the triode tube makes use of an 
electrostatic equivalent of our Venetian 
blind—a grid. Its slats are not metal, but 
electric fields, and they can open and shut 
smoothly 10,000,000,000 times a second. 

The grid is simply a lattice of fine wires 





Electrical nerve centers of glass and metal speed 
the messages of modern warfare. These high-power 
transmitting tubes, destined for the U. S. Navy, 
will help to maintain ship-to-shore communication 


between cathode and plate, or, in some tubes, 
an open helix of wire surrounding the cath- 
ode. If connected to the cathode and there- 
fore at the same potential, a grid presents 
to electrons emanating from the cathode the 
same appearance of an open network as it 
does to the eye (Fig. 2 on page HW 558) 
and the full plate current passes. 

Suppose, however, that the grid is made 
more negative than the cathode by applying 
to it an additional negative potential of, 
say, -1 volt. Nothing will appear changed 
to us, but electrons, “seeing” electrically, 
will behold something like the grid shown in 
Fig. 3. The wires have been electrically 
“inflated’”’ to many times their original size, 
and the space between them through which 
electrons can pass has been diminished. The 
electrons on the grid constituting that 
charge of —1 volt will repel some electrons 
that would have passed before. Further- 
more, a grid negative in respect to the cath- 
ode tends to block the strong positive attrac- 
tion of the plate. Fewer electrons reach the 
plate, and the plate current is smaller. 

If we increase the negative potential on 
the grid to -2 volts by crowding additional 


trol another current powerful enough to fill 
an auditorium with sound through a loud- 
speaker, open doors, control heavy ma- 
chinery, or do other useful work. 

A potential as small as .001 volt is detect- 
able in a standard amplifier. A vacuum 
tube such as the 6F5-G will react to a cur- 
rent of one one-hundred-billionth amp. In 
a special two-tube circuit, a current of less 
than one ten-billionth amp. controls a cur- 
rent of 1 amp., which in turn can control 
1,000 amp. or more. Special tubes can de- 
tect a current consisting of only 30 electrons 
per second—a flow so infinitesimal as to be 
meaningless when expressed in amperes. 

The reason such sensitivity is possible is 
that individual electrons fed onto the grid 
have a cumulative effect. As the grid can- 
not emit electrons, they cannot escape. Be- 
cause the grid is already negative, electrons 
emitted by the cathode are repelled by it and 
cannot affect it. As the tube is evacuated, 
there are no gas ions to be attracted by the 
grid and discharge it. In a theoretically per- 
fect tube, having a perfect vacuum and a 
fully insulated grid, a current of one electron 
per hour on the grid would eventually mount 
to a potential that would block the plate cur- 
rent completely. 

But the triode has, in addition to its amaz- 
ing sensitivity to minute electrical potentials, 
another important characteristic. It reacts 
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electrons on it, the wires will be in- 
flated still more, as in Fig. 4, and even 
fewer electrons will reach the plate. 
Finally, if a sufficient negative poten- 
tial is applied, the electrostatic fields 
around the grid wires will completely 
overlap as in Fig. 5—the “slats” of our 


electrostatic Venetian blind will be E 


closed—and no current whatever will 
flow across the tube. 

When grid wires are closely spaced, 
even a charge of a few volts will block 
the plate curr2nt completely. If they 
are widely spaced, a higher negative 
potential is necessary. 

In the triode, or three-element tube, 
we thus have a method of controlling 
the plate current that the diode did 
not afford. The vastly important ad- 
vantage of this grid control is that a 
mere charge—a potential, not a cur- 
rent—will affect the plate circuit. The 
triode is an ultrasensitive relay, in 
which an infinitesimal current can con- 


The 8012, shown full 
size at right, is a 
transmitter tube that 
delivers 35 watts at 
500,000,000 
Below is a slightly 
larger 300-watt tube 
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cycles. 
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This setup shows how grid changes affect the 
plate current. With a 275-volt power supply, 
250 volts can be impressed on the plate and 
25 on the grid. A few volts difference on the 
grid affects the lamp as much as a 100-volt 
change on the plate, the ratio indicating the 
amplification. Try varying the potentiometers 
and also reversing battery polarity. A glow 
spreads or diminishes on one plate of the neon 
lamp as the plate current increases or lessens 
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to changes in grid potential at almost 
the speed of light. Electrons have very 
little mass, hence very little inertia. They 
can be moved at tremendous velocities. 
Electrons can be impressed upon the 
grid of a vacuum-tube amplifier in a 
ten-billionth of a second and drained off 
as quickly. The plate current will re- 
spond to such changes in the grid po- 
tential faithfully, even though it may 
take more than a ten-billionth of a sec- 
ond for the electrons comprising that 
plate current to travel from the cathode 
to the plate. The plate-current varia- 
tions would arrive a trifle later than the 
grid impulses, but all in correct order 
and properly spaced. 
However, to charge and discharge a 
1 grid periodically, we must move elec- 
+ trons quickly and in great numbers. 
Small though their inertia is, pumping 
them into and out of a grid at high fre- 
quencies requires considerable power. 
The reason for this is that a grid con- 
stitutes one plate of a tiny condenser, 














which in most small amplifier tubes has a 
capacity of only a few micromicrofarads. 
Now a certain number of electrons im- 
pressed upon a .001-mfd. condenser will 
produce a charge of, say, 10 volts. But the 
same number of electrons on a .01-mfd. con- 
denser will charge it to only 1 volt. There- 
fore, the bigger the grid (that is, the greater 
its capacity) the more energy is required to 
pump electrons into and out of it. 

A 1-mmfd. condenser will be charged to a 


potential of 1 volt by a current of 1 micro- 
microampere flowing for 1 second. To 
charge this same condenser to the same po- 
tential in a millionth of a second takes 1 
microampere—a million times the current. 

Radio amateurs working with short-wave 
equipment at frequencies up to 750 mega- 
cycles use very small “acorn’”’ tubes in spe- 
cial circuits. At such frequencies, the ca- 
pacitance even of a straight piece of hook- 
up wire becomes something to reckon with. 








Triode Oscillator Generates Wide Range of Frequencies 


ITH the homemade oscillator shown 
below, you can generate audio fre- 
quencies ranging from the lowest to the 
highest audible to the human ear. The ad- 
dition of a telegraph key makes the oscilla- 
tor a useful code-practice set. 
By impressing upon the grid of a triode 
the oscillating current of a resonant circuit, 


Mounted on an old radio chassis, the oscillator 
is powered by a high-voltage supply shown at the 
right of it. Below, the underside of the chassis 


we obtain in the plate circuit a current of 
the same frequency. Since this same 
plate current flows in the cathode cir- 
cuit, which includes the lower half of the 
inductance L, the varying magnetic field 
there created will induce a like oscillating 
current in the remainder of the induc- 
tance, thus maintaining the energy in the 
resonant grid circuit. With the proper 
values of capacity, inductance, and re- 
sistance, any desired frequency can be 
generated. When the resistance R is ad- 
justed to zero, the circuit oscillates at a 
frequency given by the formula 

160 

VLC 
where F is the frequency, L the induc- 
tance in microhenries, and C the capaci- 
tance in microfarads. 

With a center-tapped filter choke and 
a .001 to 1-mfd. condenser, a 1,000,000- 
ohm potentiometer tunes the circuit to 
various frequencies. If you have no cen- 
ter-tapped choke, you can use an audio 
transformer by joining a primary and a 
secondary lead so that current flows 
through both in the same direction. The 
juncture acts as a center tap, and the 
speaker-lead resistor can be omitted. 
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NOISY VOLUME CONTROLS of either the 
wire-wound or carbon type often can be re- 
paired simply by removing them from the 
chassis and cleaning them thoroughly. Soak 
a piece of clean linen in ordinary nonin- 
flammable cleaning fluid and rub the wind- 
ings and contact arm of a wire-wound 
control until they are clean. A little more 
care is necessary with a carbon control. 
Roll a small piece of absorbent cotton tight- 
ly around the end of a toothpick, dip it in 
the cleaning fluid, and wipe carefully, with 
a little pressure, along the carbon strip. Be 
sure also to clean the contact springs on 
the rotating arm. 


SLIPPING IN THE TURNTABLE of a phono- 
graph may cause difficulties that are some- 
times incorrectly attributed to the motor. 
Look first at the rubber washer between the 
turntable and the motor spindle—the cone- 
shaped piece marked with an arrow in the 
photograph at left—-for it may be to blame 
for the turntable failure. Frequently this 
washer becomes soaked with oil from the 
motor, and when this is the case, the washer 
surface is made so slippery that it cannot 
establish a firm contact with the turntable. 
Cleaning is rarely effective, and it is much 
more satisfactory to replace the old washer 
with a new one. 


YOUR HANDS USED ALONE sometimes 
will serve to locate trouble in a balky re- 
ceiver. For instance, if reception is weak, 
touching the grid cap of the converter tube 

a tube such as the 6A8 or 2A7—-with one 
finger and chassis with another, as indi- 
cated in the photograph, may make it come 
in louder. This will mean that the second- 
ary of the antenna coil is open or that a 
corroded connection on the coil is causing 
an extremely high resistance in the circuit. 
Even persons shy of electricity need have 
no fear in making this test, for no shock 
will be experienced if directions are fol- 
lowed. Don’t touch parts below the chassis. 


WAVEBAND SWITCHES and other 
switches in a receiver circuit may 
be replaced when they break down 
by using a four to six-prong tube 
socket and an insulated banana 
plug, as shown in the photograph 
at the far left. The socket may be 
mounted on the back of the chas- 
sis, following the directions detailed 
in the drawing. Two sleeves 

placed under it will raise it slightly © 
from the chassis so that there will 
be room for insertion of the plug. 











FM POLICE RADIO EQUIPMENT now in- 
corporates “iron-core” or inductive tuning 
among other new features. The closely con- 
trolled movement of an iron core in and out 
of a small form-wound coil permits easier 
and more accurate tuning, and reduces the 
effects of car vibration on tuning adjust- 
ments. Likewise new is a “workbench” 
support which proves convenient when the 
chassis is inverted for inspection or repair. 
Test jacks permit direct, simultaneous read- 
ings of several functions at one time. All 
tube sockets and tuning controls are sten- 
ciled on the top of the chassis. 


A MIDGET RECTIFIER for energizing any electrodynamic 

speaker having a high-resistance field coil can be made as 

shown in the accompanying diagram. This will permit sub- 

stitution of such a speaker in a circuit originally calling 

for a permanent-magnet speaker. One of the advantages of 

the midget rectifier is that it is small enough to fit any radio 

chassis and therefore can be used in a wide range of circuits 

in which such a speaker is to 

be supplanted. It will provide 

the current necessary to op- 1TZ6-GT 

erate an electrodynamic Sareea 

speaker if it is equipped with CONDENSER 

a rectifier tube capable of , ; 

carrying at least 150 milli- abean 

amperes, and is a handy ex- : ‘ j 
pedient when a permanent- ne | 
magnet speaker is not avail- hy 

able. 





RESISTOR AND CONDENSER CODES [ ELECTRICAL ] 


Small carbon resistors and small mica zeros, That is, if the bands are brown- 
condensers required in a modern radio set green-orange, they are read 1-5-three ze- 
are too small for convenient labeling with ros, or 15,000 ohms. This straight-end type 
numerals, so the Radio Manufacturers As- sometimes carries a fourth band, either gold 
sociation has adopted a stand- or silver, This band indicates 
ard code-marking system, a the accuracy of value, gold be- 
color code. Digits are repre- RANG ing the highest. 
sented by colors as follows: . » second type of resistor 

al So aie ; | leads coming out at 

; el 6 — 7 — ; ‘ight angles-—uses the body 

> Red 7 Violet BROWN ~ ) color for the first digit, tip 

3 Orange 8 Gray aie SILVER color for the second, and a dot 

4 Yellow 9 White nesmeaeed. or band at the center for the 

. ~ number of zeros. Thus brown 

Two types of markings are - body, green tip, orange band 
used on resistors. The should be interpreted as 1-5- 
straight-end, tubular-type re- : 000 or 15,000 ohms 
sistor, with leads coming einst* SECOND “THIRD Condensers use the same 
straight out of the end, is "Gv®& FiGuRE FIGURE type of color coding, but the 
marked with color bands. The readings are in micromicro- 
band at one end represents the farads, and the color is ap- 
first digit, the next band gives plied in smal! dots with an 
the second digit, and the third arrow indicating the order in 
band gives the number of which they are to be read. 
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Dissolved Oxygen Reduces Power Needs 
and inereases Life of Electron Tubes 


HE recent solution of a 

long-standing electronic 
mystery promises new radio 
tubes which will have both 
longer operating lives and 
reduced power require- 
ments. Similar improve- 
ments are foreseen for other 
electron tubes. 

It is the purpose of a 
vacuum-tube cathode, of 
course, to discharge a vol- 
ley of electrons to the plate. 
For 40 years scientists have 
known that an oxide-coated 
cathode emits electrons 
more readily than a pure 
metal one, but they haven't 
known why. Now Dr. Har- 
vey C. Rentschler, Westing- 
house research expert, has 
an answer. 

Atoms of oxygen,’ he 
finds, apparently distort the 
crystal-lattice structure of 
the cathode and thus enable 
the electrons to be shot off 
more easily. Moreover, a 
method has been discov- 
ered by which oxygen can 


be dissolved within the-- 


metal of the cathode, much 
as salt can be dissolved in 
water. In previous practice, 
certain types of cathodes 
have been made by forming 
oxides of various metals 
into a paste and baking the 
paste on tungsten supports. 
The procedure developed by 
Dr. Rentschler consists of 
heating cathodes of zirco- 
nium, titanium, thorium, or 
caesium in oxygen until a 
“solid solution” of oxygen 
is uniformly distributed 
throughout the metal. 

High-voltage vacuum 
tubes offer a special ap- 
plication of this new tech- 
nique. Hitherto the cathode 
of a high-voltage tube has 
had to be made without an 
oxide coating because the 
strong electric field would 
rip the coating from its sup- 
port. Oxygen dissolved 
in the cathode, however, is 
an integral part of it and 
can’t be pulled off. 
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Within the glass tube & a strip of zirconium which Dr. Rentschler is 
treating with oxygen to improve its electron-emitting characteristics 


Below, a photoelectric cell having one of the new cathodes is tested 
by a spectroscope. Electron emission is caused by both light and heat 





How Airplane Wings Get Their Lift 


HAT gives an airplane its lift? Near the be- 
FO gered of the eighteenth century, a Swiss 
mathematician, Daniel Bernoulli, discovered a physi- 
cal principle which accounts for the greater part of 
the answer. In the course of experimenting with 
fluids, both liquids and gases, he found that pressure 
decreases as velocity increases. 

The Bernoulli principle explains the increased draft 
of a chimney when wind blows across its top, the 
bursting of a house near the path of a tornado, the 

curve of a ball that is spun 
as it is thrown. It is also 


home am seogpenaion oo 
EXPERIMENTS 


AN AIR STREAM directed in the space be- 
tween two freely suspended oranges will result 
in lowered air pressure in this area. The outside 
air pressure will thereupon force the two oranges 
together. Suspend the oranges so that they are 
about 144” apart when hanging at rest. 
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counting for nearly 75 percent of the total 
lift exerted by an airplane wing. Air pass- 
ing rapidly over the curved upper surface 
of a wing reduces pressure there, causing 
a partial vacuum. The relatively greater 
pressure beneath the wing then buoys it 
up. This may sound mysterious, for the 
idea that lift comes from a partial vacuum 
above a wing is not the most obvious ex- 
planation. But by performing the accompa- 
nying simple experiments, you can prove 
to yourself how the Bernoulli principle 
plays a part in modern aerodynamics. 


A TABLE-TENNIS BALL bounces up 
and down if supported on an air stream, 
but it won't fall to one side. As it tends 
to do so, the air stream creates a low- 
pressure area on the opposite side, and 
atmospheric pressure moves it back. 





By KENNETH M. SWEZEY 


LTHOUGH it may be a far cry from the 
A ancient alchemist’s den to the modern 
laboratory, chemistry is still a science 
of amazement and seeming magic. Every- 
one who professes to be a chemist, amateur 
or otherwise, is expected by his lay friends 
to be able to conjure up wonders at the 
slightest notice. 

For personal pleasure, and to gratify these 
friends, every home chemist ought to de- 
velop a little “curiosity shop’’—a collection 
of exhibits and fascinating stunts with which 
he can entertain visitors. Items for this shop 
can be both permanent displays and tricks 
that can be performed with the minimum of 
preparation. A few suggestions follow, but 
every installment of this home chemistry 
series contains at least one stunt that could 


well be included in your repertory of wonders. 

A “silver tree” that can either be “grown” 
before the spectator’s eyes or be set up as a 
semipermanent exhibit will make a beautiful 
and instructive feature. Merely dissolve 3 
grams silver nitrate in 60 ml. distilled water 
and pour it into a 2-oz. bottle. Carefully 
clean and scrape a roll of tin foil about 112” 
long and 4” in diameter, and suspend it 
from the stopper of the bottle. In a few 
minutes glittering crystals of pure silver will 
be deposited over the surface of the tin foil. 
Being chemically more active than silver, 
tin drives the silver out of the silver nitrate 
and replaces it. The crystals of silver keep 
growing until all the silver in the solution 
has been replaced. They will remain on the 
tin-foil core until jarring dislodges them. 

A miniature flag that responds as a 
humidity indicator, and may be changed 


Here is a puzzler guaranteed to make spectators gape. A beaker or 
thin glass containing crystals of ammonium nitrate is set on a damp 


block of wood. Simply by adding water and stirrin 
beaker can be made to stick tight. As the cryst 


vigorously, the 


als are dissolved, 


the beaker becomes intensely cold and the drops under it freeze solid 











from bright blue to pale pink merely by 
blowing on it, is another stock exhibit that 
may be made in a few minutes and will 
always arouse interest. Soak a piece of 
white cotton goods in a solution of cobalt 
chloride. While this cloth remains wet, or is 
even moist from humidity, it will be pink, 
but as it dries, its color changes to light blue 
and then to deeper and deeper shades of 
blue. Mount the cloth on a little flagstaff. 
Before demonstrating the trick, warm the 
flag slightly in order to make it the deepest 
blue. By blowing on it for a minute or so, 
you can turn it pink as the crystals of cobalt 
chloride absorb moisture from the breath. 

Strips of white paper can be made to 
turn pink or red when held in what appears 
to be an empty glass, and then to turn 
white again when removed. Prepare a sup- 
ply by soaking strips of blotting or filter 
paper in phenolphthalein solution and allow 
them to dry. To work the stunt, moisten a 
strip in plain water and hold it in a glass 
that has just been rinsed with household 
ammonia. In the presence of the ammonia, 
the phenolphthalein gives its usual reaction 
to a base, turning pink or red, but returned 
to fresh air, it loses its color. 

A beaker or thin glass containing 60 
grams ammonium nitrate will enable you to 
perform a feat that will get a sure-fire re- 
sponse. Put a dozen drops of water on a 
wood block and place your beaker in the 
center of the puddle. Now stir in 60 ml. of 
water (as cold as you can get it), attempt- 
ing to dissolve the chemical as quickly as 
possible. During this process the beaker 
will become extremely cold and in a minute 
or two will freeze fast to the block. A thin 
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Colored in a solution of cobalt 
chloride, this little flag is a 
bright blue when it is perfectly 
dry. Blow on it, however, and 
it turns pink as it absorbs the 
moisture from your breath. Its 
ability to register quickly a 
slight change of moisture in the 
air makes a flag of this kind an 
excellent indicator of humidity 


coating of oil smeared inside 
the beaker above the solu- 
tion will allow the water to 
evaporate eventually of its 
own accord and keep the 
chemical from creeping over 
the top of the beaker. When 
the crystals are dry, the 
stunt may be repeated. 
You probably know the 
dinner-table stunt of boiling 
water on a visiting card 
with turned-up edges. The 


match or candle flame used does not burn 
the card because the water keeps the latter 
below the temperature of combustion. With 
care, tinfoil and lead foil may be melted 
similarly on a card. 

The safety lamp, invented by Sir Hum- 
phrey Davy to prevent the explosion of free 


gas in coal mines, makes use of the same 
principle. In this case a screen of fine wire 
gauze surrounding the flame prevents ignit- 
ing of outside gas by limiting the heat that 
gets through. A model of a safety lamp 
can be made from metal netting soldered 
or sewn to form a tube 6” long and 2” in 
diameter. Fasten on a top of the same ma- 
terial. If copper gauze of 30 or 40 mesh is 
used, only one layer will be required. Coarser 
netting, such as ordinary window screen, 
may require three or four layers. A jar 
cover forms the base, and a birthday-cake 
candle the light. Direct a stream of illumi- 
nating gas from a small tube toward your 
safety lamp. The gas will not ignite outside 
the screening, though it may catch fire 
within the lamp. 

A little ball of steel wool that floats and 
sinks apparently without rhyme or reason is 
another good puzzler. Fill a tall tumbler or 
glass cylinder with a water-clear solution 
made up of 1 part sulphuric acid and 6 parts 
water. Compress a little wad of fine steel 
wool to the size of a marble and drop it into 
the solution. First it will float because of 
air trapped in it; then it will sink as the 
solution penetrates. Suddenly, however, it 
will rise again, then fall, and go through 
unpredictable gyrations. 

To the chemist, the cause of the rising 
and sinking is obvious. The iron liberates 





As a finale for your 
home exhibition of 
chemical magic, put 
a little potassium 
thiocyancte in the 
bottom of a tumbler, 
some silver nitrate 
in another, a few 
drops of potassium 
ferrocyanide in a 
third, and § ferric 
chloride and water 
in a pitcher. Pour 
this last into the 
glasses. The first 
will become red, the 
second milky white, 


and the third blue 


hydrogen from the dilute acid. This 
clings to the ball and buoys it up, but 
as some of the gas is lost, the ball 
drops again. If the ball doesn’t rise, 
fluff out the steel wool; if it doesn't 
sink, compress it further. 

For an astonishing——and patriotic 
finale, prepare four little dropper-top 
bottles, each containing a solution of 
potassium thiocyanate, silver nitrate, 
and potassium ferrocyanide, and ferric 
chloride, dissolving 10 grams of each 
chemical in 60 ml. water. Into the 
first of three tumblers put 10 drops 
of potassium thiocyanate; into the 
second, 10 drops of silver nitrite; into 
the third, eight drops of pctassium 
ferrocyanide. These solutions are 
clear and will not be noticed at the 
bottoms of the glasses. The ferric 
chloride solution, however, is yellowish, 
so about 15 drops of it are put into a 
tinted or opaque pitcher, together with 
three glassfuls of plain water. 

Pour the solution from the pitcher 
into the first glass, and it instantly 
becomes red; pour it into the second, 
and it becomes white; pour it into the 
third, and it becomes blue! 


Made of ordinary wire gauze or screening, the little 
lamp above will demonstrate the effectiveness of the 
miner's safety lamp invented by Sir Humphrey Davy. A 
jet of illuminating gas directed toward the flame will 
cause it to flutter, but will 
not ignite outside the lamp. 
The wire gauze cuts down the 
intensity of the heat passing 
through to prevent combustion 


Literally made to grow before 
the eyes of your friends, the 
little “silver tree" at right pre- 
sents a pretty sight. It is a 
small roll of tin foil in a solution 
of silver nitrate. Tin is more 
chemically active than silver, 
and suspended in the solution 
it replaces the silver, which is de- 
posited on the roll in glittering 
crystals as it is freed. This con- 
tinues until all the silver is used up 

















GARDEN TOOL SHEDS prefabricated of 
insulating wallboard for quick assembly 
are waterproof, fire resistant, and vermin- 
proof. They consist of seven parts, includ- 
ing four walls, a floor, and a two-part roof. 
There are three sizes, from 4’ by 6’ to 
10’ by 12’, and they can be used on the 
beach as cabanas or as back-yard play- 
houses for children. 
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NEW SHOWER CABINETS are made 
of noncritical materials for quick as- 
sembly on the job. The cabinet has less 
than one pound of metal in it. All walls 
are made of hard pressed wallboard 
covered with baked enamel resistant to 
high temperatures. The receptor is 
made of green plastic. Complete equip- 
ment is included with the cabinets, 
even to the curtain. 








by 19”. 
fuel may be used, although charcoal 
of course, ideal for the purpose. 
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HOME HEATING may be revolutionized by 
a new furnace recently invented by Cor- 
poral Harry Giffords of the Army Air 
Forces. The automatic unit furnishes hot 
water the year around, heats and circulates 
air in cold weather, provides circulation of 
outside air during hot days, and filters the 
air at all times. One of the unusual fea- 
tures of the operation of this unit is that it 
imparts heat from heated air to water, and 


PRESERVING METAL that is about to rust 
through and become useless, such as gut- 
ters on a house or water buckets, is a simple 
matter with a new solution. The metal is 
cleaned of rust and dirt to begin with; then 
the solution is painted on, leaving a thick 
coat. This liquid is noninflammable and can 
be used indoors or outside. Objects treated 
with the solution should be allowed a week 
to dry, after which they may, if desired, be 
painted with any good-quality oil paint. 


uses the water so heated to furnish the do- 
mestic hot-water supply. 

In summer the unit heats air that in turn 
heats water for storage or for immediate 
use without interfering with the circula- 
tion of cool outside air. An artificial cooling 
unit can be added if desired. The furnace is 
said to be economical to operate. Its prin- 
ciple has been suggested for possible use 
on large postwar air liners. 


Rani ae . os 


COMBINATION LADDER. A compact lad- 
der that folds small enough to go into the 
luggage compartment of a car can be used 
as a long extension ladder, a small or a 
large stepladder, or as a support for a 
scaffold. In the photo above one such ladder 
is shown extended and another in use as a 
stepladder. The rails and rungs are of hard- 
wood. Rigidity in all positions is assured by 
a patented double-lock design. 
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This walker, by Franklin H. Gottshall, can easily be altered 
to suit makers’ tastes. Thus if it's used as o stroller, a de- 
tachable floor might be devised to keep the child's feet off 
the ground. Be sure that the grain of each wheel disk is 120 
deg. from that of the other two disks. Don't finish with white 
lead paint, since it might be poisonous for teething children 








“HARD WORK 


NEVER HURT ANYBODY” 


Story of 
Harry A. Winne 


trains passing in 
enchanted by the 
machinerv— 


SOY waving at the 

and out of his world 
mystery of their engines and 
that was Harry A.Winne. 

He just fad to know what made their 
vheels go round, and he about knee- 
ugh to a brakeman when he started to learn. 
He'd hurry home from school to run the steam 
engine in his father’s laundry. Soon he tore a 

small magneto apart 
and from it built an 
electric motor. 

He knew he was 
going into the electri- 
cal busine Ss somehow ; 

he thought maybe he'd 
become a lineman for an electric power com- 
pany. So he and a blacksmith made metal 
climbers, and he learned to climb the telephone 
poles outside the grocery store where he was 
clerking. 

But the teachers in the upstate New York 
town urged him to go to Syracuse University 
to study engineering. So HarryWinne started 
working harder. Summers he worked in a 
creamery; at other times he delivered the 
college newspaper and was Sunday watchman 
at Woolworths. Studying as hard as he 
worked, he was graduated at the head of his 
cnginecring 1910. 


Was 


class in 

At once he joined General Electric as a 
student engineer in the testing department, 
Schenectady. 
the biggest wheels in the world go round, and 


The best investment in the world is in this country’s future 


GENERAL 


Buy War Saving Bonds and Stamps regularly. 


There he could watch some of 


in two years he was made assistant gencral 
night foreman. 

“There are things higher up for you, 
Harry,” his boss said before long. **You’ve got 
everything you can get here. You're destined 
for higher things.” 

And up Harry Winne went—through vari- 
ous engineering departments, to head of the 
steel mill section in G.E.’s industrial engi- 
neering department, to manager of sales of 
the combined mining and steel mill section 
and then finally, a couple of years ago, to vice 
president in charge of design enginecring! 

Harry Winne’d | tell 
you he got up there by 
hard work and luck. 
Today he’s working 
harder than ever—at 
G.E. supervising the 
design of electric equip- 

ment for the army and 
Navy, at home ina big Victory garden beside 
his made-over farm house ona dirt road outside 
Schenectady. 

But then-——‘thard work never hurt any- 
be dy ’ General Electric, Si henectady, N. 





Hear the General Electric radio programs: “The 
Hour of Charm” Sunday 10 p.m. EWT, NBC— 
“The World Today” weekday 6:45 p.m. 
EWT, CBS. 


NewS, Every 


BUY WAR BONDS, 


ELECTRIC 


958-26E-211 
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Easily Made Rope Ladder hes Useful Emergency Equipment 


Wrapping on arm and a leg around a rope ladder 
gives support to the body in climbing. At right 
are shown details in the construction of a ladder 


WHEN an emergency strikes, rope ladders 
are often highly desirable equipment, since 
they may be quickly put in position and are 
not hard to use. A feature which makes 
them especially convenient is that they can 
be rolled up for compact storage. They are 
also handy for access to a loft or attic where 
room does not permit installing a stairway. 

These ladders are easily made from strong 
rope, 18” lengths of oak 114” in diameter, 
and twine. The rope may be used in two 
pieces or doubled. Unlay the strands at 
equally spaced intervals 12” to 18” apart, 
insert the rungs, allowing 1” to protrude, 
and hold them fast with staples. Bind twine 
above and below the rungs. 

Whip the rope ends by forming a circle of 
a 15” length of twine, with ends overlapping 
2”. Hold it against the rope so that one end 
projects a little beyond the rope end. Wrap 
the side of the loop which extends beyond 
the rope back around the rope. When the 
loop has diminished, hold as shown and pull 
on the projecting end of twine. Then cut off 
the loose ends.— WILLIAM H. DAVIs. 


Perky Halloween Hobgoblins Are Created from Black Walnuts 


CAPTIVATING little hobgoblins 
for Halloween decorations may 
be made from a few black wal- 


nuts and pipe cleaners. Cut off 
a portion of the tapered end of 
the walnut so that you may use 
the exposed cross section for 
the face. The simplest way to 
do this is to hold the nut in a 
vise and cut it with a coping 
saw. Dig the meat from the 
two natural eye holes and fill 
the cavities with wood putty. 
After the putty has hardened, 
paint a little pupil on a part of 
each eye. The natural formation of a black 
walnut will give the illusion of a nose and 
mouth. Saw out the hobgoblin’s big feet 
from 42” stock and drill holes in the head, 
body, and feet. Attach the head and feet to 
the body with pipe cleaners and glue, allow- 
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ing the glue to set before painting all but 
the face with mahogany oil stain. The little 
fellows will serve to hold nut cups and place 
ecards if their pipe-cleaner arms are bent 
properly. They may also be placed around 
the room as Halloween decorations.—E. W. 





~ ra) “We had about 40 ambulances and 
(The exciting experience of other cars stored in a building with a great 
Margaret Bridges, of the Lon- glass roof—a virtual greenhouse — when 
don Auxiliary Ambulance service, during one Jerry’s bombers arrived. When they began 


of London's heaviest raids. Pretty, attractive | finding our ion of London we started 
30-year-old Miss Bridges is part English, part : 
getting the cars out... 


American. She volunteered for the ambulance 
service, reporting for duty just three days be- 
fore war was declared.) 


f 


2] “Naturally, the trans- 
parent roof taboo’d ordi- 
nary lights. Yet we hadn’t 
a moment to lose; with 
every sickening crash we 
expected the roof to 
splinter into a million 
heavy daggers. I got out 








my flashlight. In about 
ten minutes I had guided 
all the cars to safety... 











= 








“I was working alone in my office when the roof 
finally did cave in. Only my flashlight could have 
helped me find a way through that deadly, glittering 
sea of broken glass... You begin to see why ambu- 
lance drivers must always carry flashlights with fresh 
batteries!” 











Your dealer may have no “Eveready” flash- 


light batteries. If so, please don’t blame him— 
almost the entire supply is currently going to 30 East 42nd Street, New York 


the armed forces and those war industries Unit of Union Carbide and Carbon Corporation 
with the highest priority ratings. UCC] 

- i The word “Eveready” is a registered trade- 
Send for “You and the War,” official O.C.D. ‘ 

guidebook to all vitally important war posts Such Ot CRE Caen Company, See. 
available to civilians. This free booklet tells 
exactly what there is to do and how to do it. 


Write National Carbon Company, Dept. D.P. FRESH BATTERIES LAST LONGER... 
30 E. 42nd St., New York 17, N. Y. look for the DATE-LINE 


NATIONAL CARBON COMPANY, INC, 











Buy War Saving Bonds and Stamps regularly. HW 573 








Homemade Brooder Uses Infrared Lamps as Source of Heat 


WITH factory-made brooders hard to get, 
poultrymen may need homemade equipment 
to increase chick production. Shown below 
is a simply built brooder of 250-chick ca- 
pacity which will let you raise “spring” 
broilers at any season, and which costs only 
$3 to $7 for materials. It was designed by 
Professor John E. Nichols, of Pennsylvania 
State College. 

The brooder is made of 7%” by 10” stock, 
with legs 2” by 2” by 14”. Set the inside 
cleats 11” from the ground, and nail on them 
a flooring of 10” stock, 4’ long. You will 
then have two shallow compartments, the 
lower one giving about 4” ground clearance. 
Fill the upper compartment with floor litter 
to serve as insulation, and tack a cloth skirt 
to the sides. Slats can be nailed across the 
top so that the brooder may later serve as a 
roost for older chickens. 

On facing inner sides of the lower compart- 
ment set two porcelain lamp sockets, and 


bore a %” hole for the cord. A strip of wood 
under the upper edge of each socket base 
will give the lamps a desirable downward 
tilt. Be sure to use heavy-duty wire in con- 
necting the sockets. The lamps are 150- 
watt reflector-flood types or 250-watt re- 
flector-drying types, with rated lives of 1,000 
and 5,000 hours respectively. These lamps, 
which project infrared heat rays as well 
as light, are especially suitable, although 
ordinary incandescent bulbs can be used if 
reflector types are unavailable. A thermo- 
stat is not needed with the former, since the 
chicks can find the right heat for their needs, 
but is desirable with ordinary bulbs. 

An even simpler brooder for 200 chicks or 
less can be built by forming an uncovered 
enclosure of wood or light sheet metal and 
suspending one or two reflector bulbs over 
the area. Start with a lamp about 12” above 
the brood and raise it with the handy wire 
shortener as the chicks grow. 





ADJUSTABLE 
DROP CORD 
FOR OPEN 
BROODER 


TACK CLOTH SKIRT 
ALONG BOTTOM 
EDGE OF ALL SIDES 





4 EXTRA BLOCKS 
5 WITH DOWELS 
FOR RAISING BROODER 








Wood Supports Keep Chickens 
from Upsetting Water Pan 


CHICKENS perching on the side of a water 
pan will frequently upset it, particularly 
when the water level is low. A simple and 
practical method of preventing this is to use 
three notched supports as shown in the 
drawing to the right. Saw kerfs in the tops 
of three wooden stakes, sharpen the opposite 
ends, and drive them into the ground in the 
proper position. It may be necessary to bend 
the lip of the pan somewhat so that it fits 
the notches snugly.—JOHN K. KARLOVIC. 
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BRILLIANCE WITH A PURPOSE 


Like mirrors and jewels is the sparkle of polished metal parts in an 
Allison—but the eye cannot begin to see the perfection this brilliance 
reflects. * For one of the challenges in making aircraft engines is 
this... * To preserve — by exquisite accuracy of manufacture 

and finish —all of the inherent strength and endurance in 

every ounce of material used. * This need for perfection 

is nothing new to Allison. For years it has been 

our special province to handle metals with 


precision and lapidarian skill. * In today’s 


tasks we are advantaged by 
all that General Motors has 
to offer in production tech- 
niques. * The result is a 
liquid-cooled aircraft engine 
which in performance can 
speak for itself—and an 
engine which we are 
resolved to make 

the finest in the 


world. 


KEEP AMERICA STRONG 
BUY MORE BONDS 


POWERED BY 
ALLISON 
P-38—Lightning 
P+39—Airacobra 
P-go— Warhawk 
P-51— Mustang 


i 


LIQUID-COOLED AIRCRAFT ENGINES CFL 


DIVISION OF 
Buy War Saving Bonds and Stamps regularly. 











HEAVY-DUTY AIR COMPRESSOR 


The throttle of this motor is controlled by a rod 
from a pressure unit that was made by bolting to- 
gether two conduit boxes over a rubber diaphragm 


On the compressor, below, the throttle control rod 
is moved by a vacuum overdrive unit, but the type 
used with the engine would have been satisfactory. 
The radiator is needed to keep the compressor cool 
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IR compressors can’t be bought readily 
today, so when a mining company 
needed one, Henry Lawrence, of Santa Fe, 
N. M., built it from two wrecked cars. A 
motor from one is used to drive a compres- 
sor made from the other motor. 

To convert the motor to a compressor, 
Lawrence removed the valve lifters and in- 
stalled light springs on the valves. This en- 
ables both the intake and exhaust valves to 
feed air to the cylinders, and makes each 
upward stroke a compression stroke. To 
filter all the air through the carburetor air 
cleaner, the exhaust manifold was closed 
off and an inner wall broken through to the 
intake manifold. 

Studs were screwed into the firing cham- 
bers in the cylinder head and lead was 
poured around them to increase compres- 
sion. Homemade check valves were screwed 
into the spark-plug holes. Each was made 
of a pipe tee, the valve proper consisting 
of a concave expansion plug such as is 
used to safeguard engine blocks against 
freezing. A check valve in the air manifold 
also keeps air from feeding back. 

Two homemade control units govern the 
machine. The air chambers in the control 
units are connected with a hot-water tank 
relief valve set on the air tank. When pres- 
sure reaches the point for which this valve 
is set, the control diaphragms move rods 
attached to each carburetor. This reduces 
the engine speed to idling and also cuts off 
the compressor air intake so that it 
“coasts.” A pinhole in the air line to the 
control units allows the pressure to bleed 
out slowly. Then both throttles open and 
pumping continues.—EUGENE S. HARRIS. 





“FIRE BOMBS FALLING 
..» Rush the Pumpers!” 


It's a forward base for the big push 

. and the Japs know it. They're 
trying to burn us out. For a while it 
seems we have more fires than we 
can handle . . that is, till the fire 
pumpers arrive. They're hauled by 
anything that will pull! They un- 
limber and go into action like ar- 
tillery. Fire just hasn’t a chance 
with them around! 

o a7 

Nearly anybody can operate a 
Chrysler War Emergency Fire 
Pumper . . Originally developed 
to meet an acute shortage of fire 
equipment in areas vulnerable to 
air raids, they bad to be simple and 
easy to use. Thousands "| them 
now augment our regular fire de- 
partments in all parts of the coun- 
try. They've proved so compact and 


mobile that many more have been 
seat into service at our advanced 
bases overseas. 

The Fire Pumper is built around 
the same sturdy, dependable engine 
used to power thousands of cars 
manufactured by Chrysler. The en- 
gine with its moving parts Super- 
finished mirror-smooth— some to 
one-millionth of an inch, for quiet- 
ness, economy and longer life. 

Such Chrysler wartime develop- 
ments demonstrate the pioneering 


BACK THE ATTACK= leadership of Chrysler Division. 


WITH WAR BONDS 
WAR PRODUCTS OF 
CHRYSLER DIVISION 


| 

| 

| | Industrial Engines + Marine En- 
«ines + Marine Tractors + Navy 


Pontoons ¢ Harbor Tugs * Anti- 





Aircraft Cannon Parts «+ Tank 

THE NATION-WIDE CHRYSLER DEALER ORGANIZATION i , Gnome Aes oe 
<2 | Wing Panels « Tank Parts « Fire 

OFFERS OWNERS SERVICE FACILITIES TO MEET | piviston oF cwavsten convenation | ‘Fithtine Equipment + Air Raid 


Sirens « Gun Boxes ¢ Navy 


THEIR WARTIME TRANSPORTATION NEEDS . — Searchlight Reflectors. 
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WITH CASIT E 


@ If your motor has lost its pep and punch, 
get the quick, speedy relief that CasiTE gives 
and guarantees! 

CasiTe restores performance—makes any 
motor run better and smoother, because it 
cleans out and keeps out power-destroying 
sludge, retards the formation of engine varnish, 
and frees up gummy, sticky valves and rings. 


Join the thousands who are using Casite 
to keep their war-weary motors at top per- 
formance. Get a CasiTe tune-up today, from 
your car dealer, garage, or service station. 


THE CASITE CORPORATION 
HASTINGS, MICHIGAN 


fruarantee 


YOU ARE THE JUDGE— 

Add Casite to crankcase and run through carburetor 
eccording to instructions, then drive your cor 100 
miles or for 60 doys, whichever is first. If not con- 
vinced thot Casite gives you better and smoother 
performance, you get double your money back by 
filling out guorontee certificate and mailing it to The 
Casite Corporation, Hastings, Michigan, Maximum 
refund is $1.30 per pint, which is twice the nationally 
advertised price of Casite. 


New Theory of Air Power 


(Continued from page 52) 


equipment. An Air Support Party—some- 
times a single liaison officer—is attached to 
a field unit, such as a regimental combat 
team. 

These men funnel the inflowing mass of 
information, strain out what is important, 
pass on what the ground commander should 


| know, and expedite requests for air support 


at specific places and times. Their work 
must be cool, unhurried, yet rapid and 
precise. The plans they draw up and the 
orders they give tell the story. 

The complexity of air support, the fluid 
brilliance with which it functions in battle, 
is almost impossible to visualize without 
seeing it in action—and few civilians ever 
can have the chance to see it. Even the war 
correspondents who get behind the scenes 
of military operations are barred by security 


| regulations from describing the technical 
| workings of the machine. 


To give a clear, dramatic picture of air 
support, POPULAR SCIENCE, with the co- 
operation of Army Intelligence sources, has 
arranged an account of one day’s air-ground 


| operations on a divisional front. It is ac- 


curate in every detail, although the descrip- 
tion is sufficiently generalized that no in- 
formation can be revealed to the enemy. 

The opposing forces are facing each other 
along a line lying roughly between the town 
of X and Unknown River. Our forces are 
attacking to the north, while the enemy, 
giving ground slowly, is attempting to hold 
south of the river. At dark our troops have 
been stalled by stubborn resistance. The 
division commander has decided that he 
must lean heavily on air support in the 
next day’s fighting. 

The battle plan is set up at a conference 
in the tent of the chief of staff. Attack is to 
be resumed in the morning, with Combat 
Team X making the main effort on the left. 
Team Y will hold the right flank and Team 
Z will be held in reserve. The first need is 
for thorough air reconnaissance far behind 
the enemy line. The second is for heavy air 
support, as most of the artillery will have to 
be concentrated on a relatively narrow front 


in support of Combat Team X. 


Air Commander recommends continued 
pressure to keep the enemy air force pinned 
down, plus a heavy bombardment of key 
rail lines. As for the direct support of the 
attack, that is a matter of careful timing. 
The infantry push is scheduled for 0615, 
preceded by a 10-minute artillery barrage 
of maximum violence, beginning at 0600. 

(Continued on page 204) 
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You may 
worry about 
feeding 
your pets 














but you won’t worry about your car 
with Marfak Chassis Lubrication 


With Marfak Lubrication you have a_ Insist on genuine Marfak Lubrication 
sweeter, smoother-running car. For today —to keep your car in “top” con- 
Marfak, you see, is one of the finest, most dition. At Texaco and other good dealers 
thorough and efficient chassis lubrication everywhere. 
services ever devised. 

Your dealer works with a scientific 
Marfak chart. He checks every vital point 
on your car, from battery and tires to | 
differential and rear-end gears. No guess- 
work here —the job is accurate, to protect 


irreplaceable engine and chassis parts. 


Tune in the TEXACO STAR THEATRI 


Gute listens «¢ TEXACO DEALERS 
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“A HOME-STUDY COURSE” 
for a postage stamp 


Ld 
wor bs! 


ba isis 


Ax: you a shop foreman, mechanic or mechanical 
“trainee” who appreciates the importance of 
sound fundamental knowledge of the proper use, 
proper care and proper selection of tools? 


Start with files and filing—one of the most 
basic and widely applicable subjects in the me- 
chanical curriculum. If you are in or definitely 
aiming toward a mechanical career, a postage 
stamp will bring us your request for 


“FILE FILOSOPHY” 


the most authoritative book of its kind. Widely 
used in school-shops and shop-schools, “File 
Filosophy” takes you through the history of files; 
the way files are designed and manufactured; the 
kinds, sizes and cuts of files; the purposes and 
characteristics of many special files. Tells how to 
use files expertly —on various metals, in sharpen- 
ing saws and other tools; how to take care of files. 


IT’S FREE — this valuable “text-book” of 48 inter- 
esting, informative, profusely illustrated pages—a 
Nicholson contribution to the advancement of 
American industry end the vast army of trained 
men who are its back-bone. 


NICHOLSON FILE CO., 19 Acorn St, Providence 1, R.1., U. S.A. 


ilso Canadian Plant, Port Hope, Ont.) 


eieienaan of Nicholson and Black Diamond qual- 
ity files—sold through hardware and mill-supply houses. 


eee oer 
FILES ‘recse 
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New Theory of Air Power 


(Continued from page 202) 


Air support is to strike at precisely the 
interval, hitting at 0610 with a low-level at- 
tack by six A-36 Mustang fighter-bombers. 
Two minutes later the pounding will be 
taken up by another flight of six A-24 dive 
bombers. 

As an indication of the precision with 
which air and ground operations are inte- 
grated, the artillery barrage will end with 
the firing of smoke shells to mark the ob- 
jective for the diving planes; the last dive 
bomber gives the infantry the signal to go 
ahead by waggling its wings. Our own 
front lines will be marked with colored 
smoke to obviate any danger of an error in 
bombing objectives. 

The chief of staff okays these arrange- 
ments and orders the necessary reconnais- 
sance and photographic air missions to be 
worked out with the G-2 (intelligence) of- 
ficer. Next comes a conference in the Air 
Support Control office, usually located near 
the divisional command post. The G-3 (op- 
erations) officer explains the plans for 
ground operations, while the Air Command- 
er outlines his operations to the liaison of- 
ficers of the various air groups — recon- 
naissance, dive bombers, medium bombers, 
and fighter planes. 

The complex process of mounting a co- 
ordinated air-ground operation moves along 
as the air support and divisional signal offi- 
cers go into a huddle of their own, check 
over their wire and radio communications, 
shift some of the radio frequency bands 
which are jamming up against powerful 
enemy transmitters, and arrange a code of 
visual smoke and panel signals. Finally, the 
Air Commander is ready to issue his attack 
and operations orders, which are teletyped 
to the airdromes over the A-2 wire net. 

At dawn the attack begins, with a thun- 
dering artillery barrage pouring down on 
the hill which is the enemy's chief point of 
resistance. With split-second timing, at 
0610, the artillery fires its smoke shells, the 
infantrymen set off red smoke to mark our 
advanced lines, and out of the low-hanging 
mists roar the A-36 Mustangs, to strike with 
their bombs, then vanish. Immediately the 
Douglas Dauntless A-24 dive bombers ar- 
rive, peel off one by one, and smash at the 
target. As the last plane gives the signal 
by rocking its wings, the infantry attack is 
launched. 

While the ground fighting grows in inten- 
sity, the planned air operations go ahead 
with attacks on enemy air fields and supply 

(Continued on page 208) 
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CHAMPION SPARK PLUGS 


Ow Acrive Dury On Trt Home Front [ 


Here at home, Champion Spark Plugs “Back The Attack” in buses, cars, trucks, tractors, 
planes, stationary and marine engines of every type, delivering manpower and horse- 
power to tasks vital to Victory. In engines of every size and type, Champions are main- 
taining their long established reputation for better performance, greater dependability. 


IN THE AiR. The air transport lines are one ON THE FARM. Short of manpower, and 
of our most important means of trans- with the imperative need for unprecedented 
portation. Dependable Champion Spark food production, the farmer knows he can 
Plugs are enjoying rapidly-growing favor depend on Champion-equipped power- 
with leading air line companies. driven equipment. 


2 

IN INDUSTRY. Champion-equipped engines IN TRUCK TRANSPORTATION. The nation 

furnish dependable emergency power in depends on truck transportation as never 

> “stand-by” plants in thousands of indus- before. Here again dependable Champion 
tries and utilities. Spark Plugs excel and are preferred. 


ON CONSTRUCTION JOBS. Champion Spark 
depend on their own cars in driving Plugs are the source of dependable per- 
groups to get them to and from work, and formance in thousands of heavy duty in- 
everyone knows Champions are a depend- dustrial engines like the one that powers 
able source of efficiency and economy. these pneumatic hammers. 
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@ Sentiment about the old things is an 
admirable American trait. But even the 
most sentimental of us must admit that 
change frequently is for the best. 

An outstanding example of progres- 
sive, beneficial change is that which Ty- 
son has made in tapered roller bearings. 
Tyson improved the old-time conven- 


tional bearing by adding an average of 


30% more load-carrying rollers. Result: 
Tyson users enjoy greatly increased load 
capacity—almost doubled bearing life! 
* * 7 
These users often tell us that the Ty- 
son “All-Rolls” Bearing is the greatest 
improvement in tapered roller bearings 
in forty years. The big name in bearings 


today is —TYSO N ! 


| Wie TYSON BEARING CORPORATION, MASSILLON, OHIO 


LS COUNT 
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eet aos 8S 


TODAYS 
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ISTORY was made when the destroyer escort, 
U.S.S. Bunch, was “rolled over” successfully 
at the Defoe Shipbuilding yards at Bay City, 
Michigan. For this was the first time a steel- 
welded ship more than 300 feet long and weigh- 
ing over 700 tons had been built upside down. 


The same engineering feat that made it possible 
to build the U.S.S. Bunch in record time is pro- 
ducing an ever increasing fleet 


struction methods deliver twice the production 
per man hour resulting in double the number of 
ships built at half the labor cost per vessel. 


Resourcefulness in developing new methods and 
shortcuts to speed delivery of ships to the Navy 
is typical of Defoe engineering tradition. And 
when our fighting men and their allies have 
dealt a knockout to the Axis, the same competi- 

tive spirit, skilled workman- 





of sister ships—many of which 
are already in service with the 


ship and “know how” that are 
now setting records in pro- 





Navy on the high seas. 


Defoe’s unique “flapjack trick” 
with ocean-going warships 
does away with conventional 
ship scaffolding and allows 
workers to stand over their 
job at all times. Defoe con- 


DEFOE SHIPBUILDING 





NOVEMBER, 1943 





"Next to our immediate task of 
building warships faster and f aster, 
the first responsibility of Defoe is 
to plan for post-war operation that 
will provide the maximum of gain- 
ful employment.” 


HARRY J. DEFOE 
Founder Defoe Shipbuilding Co. 








BAY 


COMPANY, f 


2 ie me ie 


ducing for Victory, will be 
reflected in even greater values 
of Defoe products to serve 
peacetime America. 

* * 5 
BACK THE ATTACK —BUY WAR BONDS 


workers take more than 10% 
of their pay in War Bonds 


MICHIGAN 


Two White Star Renewal Citations now decorate 
the Navy ‘‘E”’ Award won by Defoe workers. 





Ships for Victory 


Servants for Peace 


Buy War Savings Bonds and Stamps regularly. 
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If you can imagine 
measurements to a frac- 


> tion of the thickness of | 


abet this sheet of paper, you 
"2 cen visualize tolerances 
owed in Stevens’ pro- 
daction of military rifles. 
Measurements as fine as 
this are made thousands 
times cach day with 
Rauges that measure to 
one ten-thousandth 

of an inch. 


PRECISION ... to a FRACTION 


of the thickness of this sheet of paper! 


The production of military rifles of infinitely 
precise and dependable mechanism, and in huge 
volume, is the kind of job with which Stevens 
has long been familiar. 


Before the war, Stevens produced sporting arms 
in great quantities. Yet the technical skill and 
facilities employed called for the most painstak- 
ing and precise methods of gun-making and as- 
sured a high degree of accuracy, safety and reli- 
ability in all Stevens-built rifles and shotguns. 


Stevens long offered exceptional values from the 
standpoint of basic gun quality and compara- 
tively low price. When the war is won, Stevens 
will repeat this performance, with the greatest 
rifle and shotgun values in our history. 

J. STEVENS ARMS COMPANY 

Division of Savage Arms Corporation 

Chicopee Falls, Mass. 


STEVENS 


Buy Wer Savings Bonds end Stamps regularly. 
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(Continued from page 204) 


lines. About 10 a.m. full reconnaissance 
reports and air photographs from 30,000 feet 
reveal an alarming development. A heavy 
enemy striking force, including 100 tanks 
and additional armored and supply vehicles, 
is moving up on the rear roads, clearly head- 
ing for the point of our main attack. 

Meanwhile the infantry advance has run 
into terrific opposition at the contested hill, 
and has been stopped dead in the woods at 
the foot of the slope by heavy fire from mor- 
tars, machine guns, and 77-mm. field guns. 
The infantry commander has learned that 
he cannot get any additional artillery sup- 
port, and has sent a hurry call for help to 
his accompanying Air Support Party of- 
ficer, who radios Air Control to ask what 
missions might be assigned or diverted to 
help pull the situation out. 

Here air command has two new and press- 
ing problems. The enemy-held hill needs 
our attention; so do the approaching tanks. 
But ground-force headquarters must deter- 
mine the relative priorities involved, and the 
division chief of staff unhesitatingly puts 
the tank column first. A reserve squadron 
of B-25’s (North American Mitchell medium 
bombers) is ready, and is ordered into ac- 
tion through the flexible system of control. 

Photo maps and latest reconnaissance 
data are hastily assembled, and the crews 
file into their field headquarters for brief- 
ing—an informal but deadly serious process. 
The youthful squadron leader explains cas- 
ually that “our doughfoots are in a jam, 
and it’s up to us to deliver a low-level at- 
tack that will stop a column of enemy 


| tanks. They're getting too close to a spot 


that’s already too hot.” 

He shows them the map point where they 
will take formation, echeloned to the right. 
The attack will be pressed home at extreme 
low altitude, with intervals of 2,000 feet. 
“Give ‘em your forward guns on the way 
in, and release all bombs in train.”” Fighter 
escort is arranged with a near-by field. The 
combat crews pile into jeeps and trucks 
and roll out to their planes, scattered around 
the dispersal area. 

The tank column, rolling south at 20 
miles an hour, is attacked at “zero-plus al- 
titude.” The first B-25 sweeps in over the 
trees, its guns blazing, and cuts loose with 
its bombs, which have delayed-action fuses 
set for the planned attacking interval so 
that they will explode just after the plane 
is out of the way and before the next at- 
tacker slashes by. 

(Continued on page 210) 
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Without batteries...war machines are useless 
= —— ee a — a é 
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1. Bomber 2. Destroyer 3. Submarine 4. Landing Barges 5. Troop Transport Trucks 6. Supply Trucks 
7. Self-propelled 155 mm. Gun 8. Tanks 9. Jeep 10. “Walkie-talkie” communications 


EXIDE BATTERIES ARE USED IN MORE THAN 100 APPLICATIONS BY OUR ARMED FORCES 


Modern mechanized warfare demands 
a dependable source of electric power, which, 
under most conditions, only a storage battery 
can supply. Without such a source of power, 
our mightiest weapons would lie useless, 


idle, dead 


Supplying dependable storage batteries to 
the armed forces is Exide’s most important 
present day job, and you as a civilian motorist 
can help us provide America’s fighters with 
more and more of them. You can do this by 
giving your present battery the very best of 
care. Let your Exide Dealer check your bat- 


tery every two weeks. Trust him, and his 
dependable Exide Sure-Start Service, to pro- 
long its useful life. 

Remember, when you take care of things 
you own, you’re really making important 
savings. Invest your savings in War Bonds. 


Back the attack—with War Bonds! 


BATTERIES 


WHEN IT’S AN EXIDE YOU START 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia © Exide Batteries of Canada, Limited, Toronto 
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PROTECT HOME COMFORT WITH 
BALSAM-WOOL ATTIC INSULATION 


Tooth-chattering “‘evenings at home’’ aren't 


4 
y 
Gp] Sun! But there's no need to endure chilly, un- 


comfortable rooms, At low cost, you can make 
your home far more comfortable—and save up to 20° 6 in 
uel at the same time—by applying Balsam-Wool Insu- 


ation in your attic, 


Applying Balsam-Wool is as easy as laying a 
carpet! That’s because Balsam-Wool is a finished 
insulation—tailored for quick applieation. Wind- 
proof, moisture-proofed and fire-resistant, it is 
scientifically designed for lasting efficiency—and 
sold under a money-back guarantee of satisfaction. 

Make this lasting investment in comfort and 
fuel saving. See your lumber dealer about apply- 
ing Balsam-Wool in your attic—or mail the cou- 
pon for full information, 


Cilsam Woot 


SEALED INSULATION 


! WOOD CONVERSION COMPANY 
' Dept. 211-11, First National Bank Bldg 
' t. Paul, Minnesota 
rentlemen: I want to know more about Balsam- 
ol Double Value Attic Insulation 


To assist us in giving vou special information, 


use check: I am a home owner [, renter [, 
itect [, student [1], contractor 





New Theory of Air Power 


(Continued from page 208) 


The formidable armored column disinte- 
grates into a wild, scrambling mass of ve- 
hicles and men. Within 10 minutes the road 
is strewn with burned and blackened equip- 
ment, and the pummeled remnants of the 
enemy force are withdrawing in total con- 
fusion. 

Meanwhile, air support is working on the 
problem of the enemy hill. No other re- 
serve flight is available, so bombers must 
be diverted from a planned operation to 
take up this emergency job. By means of 
radio equipment and a secret technique, the 
air support command “vectors” a squadron 
of bombers on their way to blast enemy 
railroad yards behind the battle, and steers 
them to the new target. They wing in, 
drop a blanket of destruction on the enemy 
strong points and artillery emplacements, 


| and clear the way for the combat team to 


| push ahead, carry its objective, and then 


drive on to the river crossing against stead- 


| ily deteriorating resistance in the late after- 
| noon. 


For air operations the day ends with the 
return of the planes and systematic inter- 
rogation of the crews to determine the re- 
sults of their attacks. This is done at the 
air fields, where the airmen gather at the 


| squadron intelligence officer’s office, make 


themselves comfortable with coffee and 
cigarettes, and then answer the long routine 
of questions on what targets they hit, what 
effect the bombs had, what air opposition 
or ground fire they encountered, what the 
weather was like, and so on and on. 

But the day ends only in the sense that 
this information is summarized and re- 
ported on to the higher command, which 
starts at once to plan the air support for 
the next operation—only a few hours away. 
This, in capsule form, is how air support 
works. And what it means to the ground 
forces was best summed up by the Allied 
field commander in Tunisia, General Sir 


| Harold Alexander, in this message to the 


African Tactical Air Command: 
“Without your support this drive would 
just not have been possible.” 


NOTICE TO SUBSCRIBERS 


Subscribers in the armed services 
who notify us of change of address 
are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 
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- Harley-Davidsons are Really 


NOVEMBER, 


Handing“) 


On all war fronts, the men 
who ride and service Harley- 
Davidsons are learning what 
“dependable performance” 
bw really means. You can’t beat 
59) tough war action for proving 
that Harley-Davidsons can 
“take it and dish it out.” 


One fighter wrote from 

(CENSORED): “We're in an 

ordnance maintenance outfit 
and I’m overhauling trucks, cars and 
small engines. Harley-Davidsons are real- 
ly standing up. They get twice the mile- 
age and abuse other vehicles get before 
they need attention. [intend to get a 
new 74-OHV Harley-Davidson when I 
get back to the good old U. S. A.” 


Hundreds of these letters continue to pour in—and the 


stery is always the same. Put your fighting dollars in 
War Bonds — and join the riders who are going to 
own newer, better Harley-Davidsons after the war! 


HARLEY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee 1, Wisconsin 


Please send at once free copy of 24-page 
“Enthusiast” Magazine, filled with motor- 
cycle action pictures and thrilling stories. 


Name 
Address 
City State_ 
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Know How to Sharpen 
Plane Irons or Chisels 


Unnecessary grinding of chisels and 
plane irons wears them out prematurely. 
If they have simply become dull in use, 
whetting will restore the sharp, keen edge 
desired. 


, GRIND THEM ONLY WHEN 
LF sees cutting edge is nicked. 
2 


«The bevel has become blunt due 
to whetting at the wrong angle. 


A 3.1he bevel has been rounded by 
careless whetting. 


Tools are vital to Victory. Care for 
them and use them properly —to make 
them last for the duration — to avoid waste 
of scarce metals. 


Complete instructions for grinding and 
whetting edge tools are included in the 
STANLEY TOOL GUIDE, a 32-page 
handbook for the home craftsman. Simple 
explanations, thoroughly illustrated, tell 
how to use and conserve all types of tools. 


Write for your copy an ae — 


STANLEY TOOLS 


New Britain, Conn. 


Buy Wor Sovings Bonds ond Stamps regularly. 





Props for Our Warplanes 


(Continued from page 127) 


charged engines. If the propeller were, 


| however, able to vary its blade pitch grad- 


ually from zero-angle low pitch up to 90 
degrees high pitch, it would be flexible 
enough to absorb the engine’s full horse- 
power at all altitudes. The constant-speed 
propeller is such a type. The prop and en- 
gine act as checks and balances against 
each other under all conditions of flight. 
For emergency operation in the case of 
multimotored airplanes, this business of 
changing blade pitch has been carried a 
step farther to permit the “feathering” of 
the prop. The blades are turned in their 


| hub through highest pitch until they are 


edge-on into the wind. The propeller is, of 
course, useless for thrusting in this posi- 
tion, but feathering is an expedient for fly- 
ing with one or more engines out of opera- 
tion, either by design or accident. Four- 
engined transports frequently cruise on only 
two of their engines, but this would not be 
considered good flying practice if full-feath- 
ering propellers were not available. Should 
an engine go dead in an emergency, the 
prop is feathered into the wind immediately; 
the prop in this position acts as a brake on 
the dead engine. In normal operating pitch, 
the prop would be subjected to “pinwheel- 
ing,” just as the toy pinwheel spins when 
held to the wind, and this might result in 


| a damaged engine. All the feathered pro- 
| peller does is create a drag. A windmilling 


prop, however, would create more than 20 
times this drag. The feathered propeller 
adds about 1,500 feet to the service ceiling 
of a twin-engined Douglas C-47 cargo trans- 
port flying on one engine and makes the 
plane much easier to handle. Even a single- 
engined airplane is at an advantage when 
fitted with a feathering prop because, in 
emergency, the plane's gliding range is half 
again as great with this type as it would 
be with a windmilling, unfeathered prop. 
Carrying the pitch angle beyond the 90- 
degree feathered position into reverse pitch 


| was a logical step in propeller development 


made first by Curtiss-Wright. The reversi- 
ble-pitch prop, which delivers negative 
thrust, is extremely useful as an air brake. 
In some instances, it may be used to slow 
the landing run of planes, but its most prac- 
tical apolication is found on multiengined 
flying boats. Maneuvering a flying boat in 
the water is, at best, a tricky operation. 


| The reversible prop facilitates maneuvering 


in general and turning in particular. By 
reversing the two inboard propellers and 
(Continued on page 216) 
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ASE for GEARS 
Se at for SHAVING 


Grease is great for machines, but men 





hate to put it on their faces. That is 


why so many men are switching from 
ordinary brushless to the new Mennen 
Brushless Shave — it’s a cream, not a 
grease! Get it in either jar or tube. 








A Lift from the Front at Guadalcanal 


OR all its grimness, modern war is merci- 
ful to our wounded. The life-giving mira- 

cle of blood plasma* ...the swift, efficient 
treatment behind the lines... plus speedy 
transport to finely-equipped base hospitals... 
result in an incredibly high proportion of re- 
coveries among even desperately stricken men. 
Speedy Transport! 
transport plane, by ambulance or. nimble- 


It may be by giant 


footed Jeep...or at jungle fronts in the 
South Pacific, by outboard-driven small craft 
threading narrow rivers, saving priceless 
hours between front lines and the base. 


Evinrudes are busy at innumerable tasks 
for the Army and Navy, Marine Corps and 


Coast Guard... driving swift assault boats 
.-. propelling pontons, lighters, ferries... 
powering huge rubber rafts, wherries, small 
craft of every type. After Victory there will 
be peacetime Evinrudes worthy of the tradi- 
tions of their fighting forebears! 

EVINRUDE MOTORS, Milwaukee, Wisconsin 


Evinrude Motors ..f Canada, Peterboro, Canada 








EVINRUDE 


OUTBOARD MOTORS 








*A pint of your blood can save the life of a wounded soldier or sailor. The need 
is constant, pressing. Call your local Red Cross Chapter for an appointment. 
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NINETY pounds of fire-power,—that's the .50 cali- 


ber ane machine gun that AC builds by 
the thousands, night and day. 


Manufacturing these guns demands the highest 
order of split-hair accuracy. Yet, the Army knows 
that goo manufacturing is not enough to —- 
those guns in trim. So, they are cleaned, oile 
and adjusted in strict accordance with rigid 
Army requirements. 


A Special Message for You 


AC has been producing another kind of fre- 
power since 1908. It’s the precision-built AC 
Spark Plug. 

The chances are good that you drive with AC's 
But, whether you do or not, your spark plugs need 
to be cleaned and adjusted,—_to make them last 
longer, save gasoline, and improve starting ease. 


Your automotive service man can do this for 





you. He can also give Conservation Service, 
outlined in the panel below, on the eight other 


AC products. 


Make regular use of this Conservation Service. 
When replacement is necessary, select AC—for 
complete satisfaction 

-_ Awarded to AC on September 2, 1942, and re- 


newed June 19, 1943, for outstanding achieve- 
\ ment in producing for Victory. 


AC SPARK PLUG DIVISION 
GENERAL MOTORS CORPORATION 


BACK THE ATTACK —WITH WAR BONDS! 


MACHINE GUN—built 
m by AC since nine months 
before Pearl Harbor - 


— 


4 
J 


SPARK PLUGS—Dirty or 
worn plugs waste up to 
10% on gas. They also 
cause hard starting, weak- 
en your battery. Have 
weaned gre cleaned and ad- 
justed every few months. 
FUEL PUMPS—Practically 
trouble free. But, if yours 
has been in use thirty or 
forty thousand miles, a 


AIR CLEANERS—A dirty air 
cleaner chokes down the 
flow of air into the carbu- 
retor. Your air cleaner 
should be rinsed when- 
ever your car is lubri- 
cated. 

DRIVING INSTRUMENTS — 
Speedometer, gasoline 
gauge, oil pressure gauge, 
ammeter, and temperature 


But, if they give trouble, 
have themcared for at once. 
Ol. FLTERS—Slow drivirg 
accelerates formation of 
soot and carbon in engine 
oil. This dirt will clog pis- 
ton rings, cause increased 
consumption of oil and 
gas. Replace your oil filter 
element whenever your 


dealer's AC Oil Test Pad 


gauge seldom need service. shows that your oil is dirty. 


4, 9 Gates 


Oil Filters Driving Instruments 


check-up may be due. 





Spark Plugs Air Cleaners Fuel Pumps 
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ITH sharp tools you can 

turn out better work—and 
do it faster! Not only that but 
sharp tools last longer. And that’s 
important today when your 
present tools have to do until the 
war's over. 
The easiest way to have sharp 
tools is to keep them that way— 
with Carborundum Brand Sili- 
con Carbide Combination Sharp- 
ening Stones. They are made 
with one side coarse and one 
side very fine grit. Use the coarse 
side to sharpen very dull tools 
and the fine side for giving that 
smooth, keen edge that makes 
work fun. Ask your dealer for 
Carborundum Brand Silicon Car- 
bice “o™bination Stone No. 109. 


FI P And be 
+ 


e sure to 
write for your copy 
of “Short Cuts to 
Better Work For 
The Home Crafts- 
man’’. It’s free for 

¢ the asking. 100 
pages full of practical suggestions 
and how-to-do-it pictures on how 
to sharpen tools. 





( 


CARBORUNDUM 
v 
Dept. 5-113 


THE CARBORUNDUM COMPANY 
Niagara Falls, N. ¥. 


Carborundy ar tered trade-mark of end tnd 
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Props for Our Warplanes 


(Continued from page 212) 


leaving the outboard props in normal pitch, 
the pilot of a four-engined flying boat can 
“come about” in one-fourth the turning ra- 
dius of a similar craft with conventional 
propellers. 

Under the most favorable conditions, the 
prop is capable of translating 86 percent 
of the engine’s horsepower into useful thrust, 
and props have a specific weight of between 
.22 and .38 pounds per horsepower. (There 
are only three or four aircraft engines in 
the world that are known to have a weight- 
horsepower ratio of less than one pound per 
horsepower.) It is because there is so lit- 
tle room for improvement that propeller en- 
gineers are burning up much midnight oil 
and energy in their quest for increased pow- 
er-plant performance. 

It has been mentioned that the adapta- 
tion of the laminar-flow airfoil section— 
which holds the stream of passing air close 
to the surface and cuts down turbulence 
and drag-——to prop blades increased their 
efficiency, and that engineers have sought to 
increase the blade area to gain more thrust 
and absorb the output of higher-horsepower 
engines. The compressibility phenomenon 
of the shock wave makes the engineers hesi- 
tate to increase blade diameter. Bigger 
props could be used only if they were geared 
down to turn slowly enough that the tips 
would not reach the speed of sound. When 
an airfoil attempts to exceed this speed, the 
pressure wave created at its leading edge 
cannot move ahead of the airfoil. The com- 
pressibility cannot get out of the way of 
the wing or propeller and must be carried 
along with it, just as the bow wave of a 
steamer is cast upward instead of outward 
along the surface when high speed is at- 
tained. Unlike the much denser water, the 
air has nowhere to go and must be dragged 
along, coating the propeller with tightly 
packed, turbulent air that does nothing but 
create such drag that the airfoil loses much 
of its thrusting ability. 

Hamilton Standard engineers increased 
their blade area without extending the diam- 
eter by making the blade paddle-shaped 
from the shank outward. The paddle blade 
is wider, with a more rounded tip, and is 
still structurally strong enough at the shank 
to withstand the many stresses. There is, 
however, a limit to the width of the blade. 
The ability to absorb the engine’s power in- 
creases directly in proportion to the width 
of the blade, but, unfortunately, the weight 
increases with the square of the width. 

(Continued on page 218) 
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COMMANDER 


WHEREVER BETTER PIPES ARE SOLD 


© 1943—Henry Leonard and Thomas, Ozone Park, N. Y. 
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Dear Jim: 


You ought to see 


the interest in motorcycles a- 
round here. When our outfit comes 
in from maneuvers the fellows all 
crowd around asking guestions and 
begging rides. Believe me, our 
Club is going to have plenty of 
new riders after the war. 


These military Indians are 


honeys! They take punishment like 
reguiar champs -- and they're 


easy to handle and safe, just as 
Indians have always been. Wish I 
could tell you about the new 
Indian improvements, but military 
secrecy won't let me. Regards 

to all the Club members. 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 





BUY WAR BONDS NOW 


* * TO BUY AN INDIAN LATER * x 
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Props for Our Warplanes 


(Continued from page 216) 


When the blade is made thicker, it dis- 
places more air and builds up compressibility 


| more readily. 


There are still other more involved limi- 
tations. One of these was the problem of 


| cooling the radial-type engines, since the 


slip stream, or backwash of air from the 
prop, is hollow in the middle because of the 
blades’ shape. This was overcome by fit- 
ting the blades with cuffs that continue the 
airfoil shape right down to the hub. This 
additional surface provides larger thrust 
area and also brings the hole in the center 
of the slip stream down almost to nothing. 
Part of the backwash is then able to enter 
the engine cowl and contribute to cooling. 
The next obvious step in gaining thrust- 
ing area was the use of more blades. When 
planes began to use the bigger engines, the 
demand for more than three blades forced 


| engineers to solve the vibration problems in- 
| troduced by four- and six-bladed props. 


Four-bladed propellers of wood were used 
in World War I, and were reintroduced by 
Curtiss in hollow steel form in 1939. Planes 
that use four-bladed props include the Mar- 
tin Marauder, Republic Thunderbolt, North 


| American Mustang, and Britain’s Spitfire 


IX (with a British Rotol prop). 

The ultimate in props today is the four- 
or six-bladed dual-rotation job, which con- 
sists of two units mounted on coaxial shafts 
which turn in opposite directions. Even these 
have been fitted with constant-speed, feath- 


| ering hub mechanisms by Curtiss, Hamilton 


Standard, and General Motors, and by Ro- 
tol and De Havilland in Britain. They are, 
literally, two propellers and naturally are 
heavier than a single prop. But because they 
can be of smaller diameter and blade width, 
the weight is not actually doubled but is 
only about one third greater. The dual-ro- 


| tation props are worth their weight in per- 
| formance. 
| the evils of torque, or swinging action in 
| flight, since the torque of one set of blades 
| cancels out that of the other unit. 


First of all, they do away with 


Shorter 
landing gears can be used because of the 
smaller blades, and this results in a great 
saving of weight and improved landing be- 
havior of the plane. At speeds around 400 
miles per hour, the contra prop increases 
aerodynamic efficiency more than five per- 


| cent. The rear prop picks up the whirling 
| slip stream of the forward set of blades 
| and converts it into useful thrust. 


The engineers are hard at work on still 
newer ideas, but the dual-rotation prop 
will be with us for many years to come. 
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IT'S THE LITTLE THINGS THAT COL 


—and cutting shoes out of shins is one p 
cess that calls for skill and perfect wis 
The cutter must get the most poss 
“cuts” out of each piece of leather—w 
still scrupulously avoiding any fla 


STYLED ior GOOD LOOKS 


Ir takes 8 full days—and over 130» @8_ “*Sawe for War Bond Prices 


separate hand and machine opera- 
tions—to make a single pair of W. L. Douglas Shoes. It takes 
accuracy and skill, too, and more patience than you'd think 
possible. For the experts who make W. L. Douglas Shoes 
take pride in perfect work — and they aren't satisfied with less. 
That’s why, today, men everywhere are buying W. L. 
Douglas Shoes with their ration coupons. That’s why you 
should see our new Fall shoes today. They're styled for good 
looks ... and priced for honest value. 


Douglas Shoes 


W. L. DOUGLAS SHOE CO., BROCKTON, MASS. 


Stores in Principal Cities—Good Dealers Everywhere 


The 
Wing 
Handso 
The moccasin t 
Commander oxford in 4 
A favorite of service brown leat 
men and civilians is —with Dou 
this tan plain toe milh- Flex soles 
tary oxford— Rugged longer wea 
leather sole for ail- greater comfort 
weather comfort No. 4516 


No. 4563. In Black, $6.50 $8.50 


No. 4035 Douglas "Down-to-the- 


Other styles at $5.50 construction assures you b 
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HOW TO GRIND CUTTERS 
FOR 
WILLIAMS’ TOOL HOLDERS 


WOW WHY HOW WHY 
© WmLAme Tees Am WAR PROD S wmLiAmeT TOOLS Am WAS PeeSUCTION 





ay ¢ CELA 


TOGTIR TOIREG 


FREE! wittiams’ 
TOOL DATA SHEETS 


These two Williams’ Tool Data Sheets 
graphically explain how to grind cutters 
—give correct included angles, clearances 
and rakes. Also instructions for set-up 
and use. Other Data Sheets are listed 
below. Circle the number of those de- 
sired on coupon and mail today.-They’re 
punched for 3-ring binder. 

4. Characteriatics of Williams ®. Saving Time ith 


Superior” Wrenches Williams Supersockets” 


2. Data on Williams’ 40. lata on “Vulean’ 
Boring Tools kve Bolts 

3. Data on “Vulcan” 24. Data on Williams’ 
Chain Pipe Tongs. Cc Clamps 

4 Data on Williams’ 42. | «e of Williams’ Cutting- 
Supersocket"’ Wrenches. Of Tool Holders 

S. Data on “Vulcan” 43. t «e of Williams’ Knurling 
Lathe Dogs, Tool Holders 

6. Data on “Vulean” 24. Us«e of Williams’ Threading 
Chain Pipe Vises. Tool Holders. 

7. Data on William’ 4S. Internal Threading with 
lurning-Tools Williams’ Tools, 


ow to grind Tool 


or” Wrenches rider Cutters. Sheet A. 
47. How to grind Too! Holder Catters, Sheet B. 


8. Pata on Williams’ 16. 
Super 


MAIL THIS COUPON 


J. H. Williams & Co., Dept. § -1143, Buffalo 7, N.Y. 


Please send Data Sheets circled below: 


4323485 678 8 10 11 12 43 14 15 16 17 
Name 
Address 


Cay 
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“Seeing” the Weather 
(Continued from page 95) 


Because of the help they might afford the 
enemy, official weather reports are out for 
the duration. But there’s no reason why you 
can't learn to be your own weather man. 
Here are a few simple “hows”: 

If a summer sky has small cumulus 
clouds which don’t tend to grow larger by 
noon, you can bank on clear weather. 

If you see a bank of cumulus clouds that 
is growing and building up to a summit, look 
for rain, hail, and lightning. 

If there is a cloud layer over the horizon, 
and it begins to form turretlike shapes at its 
top, you are in for squalls. 

If you see high bands of clouds extending 
east and west and moving fast, it means that 
there is a cold snap on the way. 

If clouds clot into thick masses and blot 
out the sun, duck for cover. 


Brain-Teasers in Uniform 


(Answers to problems on page 89) 


. His weekly pay is $99.98. 
. 295 bombs. 
. Here is one of the possible solutions: 


9 £9 

a 

ARB 
AIRS 

° M6 ——‘o 


. Boat D enters P. Boats A, B, and C 
pass P. 
Boat D goes on its way. Boats A, B, and 
C return to the other side ot P and same 
operation is repeated for E and for F. 
. The two hands are together at 
12:00 Noon 
70514 A.M. and P.M. 
“pe ‘ - 2 
3:1612 “ 
29 “ 
5:27%4 ps 
3:33 a 
7:38 - 
431, “ 
9:49 ” 
10:5414 
12:00 Midnight 
134 sentries stand watch. 
3. Outfit A, which receives $144. Outfit B 
receives only $72. 
. A man could; but a ship might not be 
able to. The wire would be about 16 feet 
above the surface of the earth. 
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Maybe next year, Queenie 


“Mallards! Gosh, don't they re- 
mind me of some swell times! 

“Gets you kind of excited too, 
Queenie, doesn’t it? I understand. 
My dog was a lot like you, and I 
know how he loved hunting. 

“There'd be cold, gray autumn 
mornings when the wind almost blew 
our ears off. Just the right weather 
for ducks. I'd paddle us out to our 
favorite hunting place in the marsh. 
Pretty soon our wooden decoys 
would be bobbin’ away, natural as 
life, and a big flight of mallards 
would start down to get chummy. 
Then 

“No matter how far away th 
ducks dropped, that dog of mine 


whammo! 


e 


Remington Sportsman 3-shot autoloading 
shotgun and Nitro Express shot shells 


NOVEMBER, 1943 


used to retrieve 'em every time. I'll 
bet you did too, And boy, what 
wouldn’t we both give to do some 
duck hunting this season! 

*‘But there’s a war on now, 
Queenie. We're in the Coast Guard, 
and we've got a job to do. Maybe 
next year...” 


. * a 


Rtemington’s job right now is to sup- 
ply a lot of military arms and am- 
munition fast—to help speed, among 
other things, the return of hunters 
and hunting dogs to their favorite 
marshes. Here is what we are do- 


re 


1. Every working day, Remington pro- 


'e 


47 
| 


duces thirty million rounds of military 
small arms ammunition, 


2. And, every working day, Reming- 
ton produces more than enough mili- 
tary rifles to equip an entire infantry 
regiment at full fighting strength. 

After the war is won, we will again 
be serving oursportsmen friends with 
Remington shotguns and rifles, Nitro 
Express she!ls, Kleanbore Hi-Spee:l 
.22’s, and Core-Lokt big game bul- 
lets. Remington Arms Company, Inc., 
Bridge port, Conn, 

Nitro Express," ‘* Kleanbore,"* ** Hi-Speed,” 
**Sporteman Reg. U.S, Pat, Off. **Core-Lokt”’ isa 
trade mark of Remington Arms Co., Inc, 

HELP YOURSELF LATER BY HELPING YOUR 
COUNTRY NOW. BUY WAR BONDS! 


Remington 
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Send your soldier “Good Pictures’... . . of the old familiar scenes . . . the home place, 
the best girl, the old fishin’ hole, sister Mary’s new baby, the puppy now a dog, the 
cabin up the river . . . all the happy scenes of home sweet home. That’s what counts 


a thousand miles from nowhere. 


Make the most of your present camera! Take FINE AMERICAN CAMERAS 
good care of it, and conserve vital film by “4 

making each picture a good picture. After PRECISION aeee-yas INSTRUMENTS 
Victory Argus will make new cameras... AVIATION RADIO EQUIPMENT 
employing the new techniques and extensive 


+ 
experience acquired in War Production. BUY WAR BONDS 





“Good Pictures” 


Make the best use of your present equip- 
ment — learn more about lenses — films, 
filters and composition. Send 25¢ today 
for this 56-page booklet 
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Men with Mechanical Ability 
Needed in Vital Shipyards 


Here’s a chance for men who know how 
to use tools and operate machinery to 
get into a vital war job—just about the 
most important job a civilian can do. 
Thousands of men and women are 
needed now—to build and repair ships. 

If you are not now engaged in war 
work, get a job in one of the repair or 
shipbuilding plants of the Todd Ship- 
yards Corporation. 

You will be well paid while you take 
a fighting crack at the enemy. Mail the 


6¢I’m in a shipyard to help get my two boys 
home safe. That’s what we’re working fcr—to 
help our fighting men finish the job fast. We 
need your help. How about clipping that cou- 


299 
pon right now? 7 eRICKSON,Todd Foreman 


coupon today and be sure to indicate 
the city in which you prefer to work. 
We will advise you of the proper U. S. 
Employment Service office through 
which you may discuss employment. 
No placement fee. Persons in essen- 
tial activities cannot be considered 
without statement of availability. 





if inexperienced you are 
paid while learning. 





Todd Shipyards are located in: 


BROOKLYN, N. Y. HOUSTON, TEXAS 
HOBOKEN, N. J. SEATTLE, WASH. 
S. PORTLAND, MAINE TACOMA, WASH. 
GALVESTON, TEXAS NEW ORLEANS, LA 


Mail to 


TODD SHIPYARDS CORP., Employment Dept 
One Broadway, New York 4, N.Y. 


My occupation is_ 

Draft status__ 

Also know___ 

Prefer to work in (name of city 
Name_. 


Street aadeeeiedl 


4 
{ 
| 
! 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Se 


Cy... —;——— 


eee _—_e_e_ee_eee_ ee ee ee ee ee ee 


Todd Shipyards Corporation 


ONE BROADWAY for more than a quarter of a century, builders and repairers of fight- 
NEW YORK ing ships for the U. S. Navy... merchant ships for all the world 
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KEENER, Aig 
Ysa FASTER | were. stumped 


‘acto Knives by grinding 
. jobs before, 
but they won't 
worry you any- 
more. 

300 shapes 
and sizes 
every grade 
and grain— 
there is a Chi- 
cago Mounted 
Wheel custom- 
built to take on 
any grinding 
problem. Each 
wheel is a 

whirling point of power that turns your jobs 
out smooth—and in a hurry. 

PROMPT DELIVERY—Our wartime set-up concen- 

trates on mounted points and grinding wheels 
Kit No. 62—Doubi . irnishec 3” in diameter and under 
oes wit 2 Reandies, with handle 12 Production is stepped up and 


fitted 
tte 


den 2 t.$2.00 wooden chest. $3.80 keeps pace with demand 


your order 4 é ue 
FREE ° How ‘To Build Mode Handee Tool of 1001 Uses an‘ Hi- 


Power Grinders are still available to 
Je iC: oP all who have priorities. 
RE-blade to RE-sharpen Send for Free Catalog. 
CHICAGO WHEEL & MFG. CO. 
115 S. Aberdeen St. Chicago 7, til. 


At Your Hobby Dealer's, Hardware or Dept. Store 


[le « 


X-Acto Crescent Products Co , 
40-4th Avenue, New York 16, N. Y. America’s Fastest Selling Novelty Sensation! 
nce X 


~ 





ta 


Military Strip Tease 


CIGARETTE CASE 


You ain't seen nuthin’ 
‘til you “flip the cover’ . 
s 
Filppy J Bertas coe 38 eve 
ne ryone wants Unequatied Gift item 
sig Fr te ais ew clan t ea for Every Smoker 





SEND NO MONEY: Sims 
Larne and address on i ta 


wit! er and we pay postage 
IDEAS fo rex} : ateurs Special Offer—2 for $2.50 
BARGAINS i rare woods eneers 1 
ALE kinds ae es : Pot FLIPPY, Dept. P.S. 1, Box 3620 
et posted Mdse. Mart, Chicago 











10: 
CRAFTSMAN WOOD SERVICE Co. * 
2729 S$. Mary St., Opt. 8-39, Chicago, tl. 


“peso! os 


Here at last is a Monee Cyne arc weld- /92 page ARC WELDING Lessons 





oAeric cc: 





ees te gear 


ing manual covering every phase [Used in Hobart’s Famous 
of the subject for the beginner and School. Is a complete out- 
past master alike. Every proper ine for a self-instruction 
procedure is outlined; diagrams 6, refresher course. Worth 
show you exactly how to proceed many times its low price 
for the type of metal, position of Only 75¢ 
welding and rods used. A big, full 
sized book full of valuable informa- 
$ 69 ition that'll be worth hundreds to you. 
rae _ Hobart Bros. Co., Box P-113, Troy, O. 


wrsh. world’s Largest \ 
or tates 5 DAYS APPROVAL ‘you { Jr Mag Dg Fok By ny 


wetrien a. ne 





ON EVERY FRONT WHERE 
PRECISION COUNTS 


Millions of dazed Germans fleeing devastation from the 
air... captured Nazi supermen cowed and begging to 
see our “automatic cannon” . . . Jap warships sunk in 
pitch black night, out of sight but not out of reach — 
such military miracles are tributes to the American inge- 
nuity and the production ability of American industry. 

We're proud that in thousands of war plants, and in 
the mobile machine shops of our armed forces, compact 
modern Atlas machine tools are picked for the precision 
work that helps make such victories possible. 

Typical of Atlas development for war production is 
the Milling Machine — shown above — first low cost 
bench milling machine. It handles the full range of 


milling on small parts, relieves larger machines 
Was of such work, and maintains precision produc- 
Va tion day after day. It’s a good tool to remember 
& for your post-victory shop. 
SHOP 


ATLAS PRESS COMPANY [101 1 1: 245 


1155 NORTH PITCHER STREET, KALAMAZOO 13D, MICHIGAN 
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HOW 10 CHOOSE 
A GLUE 


Don't think that there is any one glue that does 
all gluing jobs. Here are two simple rules to follow. 


| RULE 1 | USE CASEIN GLUE: For all interior 


or protected construction—furniture, cabinets, toys, 
laminated trusses and beams, interior wall panels 
and all types of “odd jobs”. 


REASON: Casein Glue (CASCO) is easier, more fool- 
proof to use than resin. CASCO is “self-bonding,” 
needs only moderate, not extreme pressure. Has 
“filling action” on poorly fitted joints. Highly 
water-resistant, withstands any interior conditions 
except extreme dampness or mold. Used at any 
temperature (above freezing). 


RULE 2_ USE RESIN GLUE: Where a water- 


roof, moldproof or stainfree glue is required— 
~_s outdoor furniture, screens, in damp base- 
ments, on thin veneers, etc. 


REASON: Resin Glue (CASCAMITE) is completely wa- 

terproof, moldproof, stainfree. (Resin glue requires 

well-fitted joints, smooth wood surfaces, positive 
clamp pressure and workroom 
temperature of at least 70°F.) 


CASCO Powdered Casein Glue 
Meets Army, Navy and Federal 
casein glue specifications. Highly 
water-resistant. Cold water mix. 
10¢ to 65¢ at hardware stores. 


CASCAMITE Powdered Resin Glue 


Thesametype of glue used forArmy 
and Navy life floats, truck bodies, 
other field equipment. Mixes in- 
stantly in cold water. 10¢ to 85¢ 
at hardware stores. 


FRE GLUING GUIDE AND 
PROJECT BOOKLETS 


CASEIN COMPANY OF AMERICA! Dept. PS-11 
350 Madison Avenue, New York 17, N. Y. 


Send me the literature checked. 
‘= “GLUING GUIDE”. Complete directions for both glues. 
— Over 80 home workshop jobs. 
0 “CASCO PROJECTS". Describes 24 furniture projects 
by famous American designers. How to get free plans. 
oO “CASCAMITE WATER PROJECTS”. Describes 12 new 
boat and water projects by Wm. F. Crosby. How to get 
free plans, 


ADDRESS . - 
Save 2 — Stick coupon on penny postcard — — —— —— 


Buy Wer Savings Bonds and Stamps regularly. 


F. REE! LATEST, MOST 
| COMPLETE RADIO 


jaep. PARTS CATALOG 


Jak 


pie 


EVERYTHING in RADIO and 
ELECTRONICS for War Train- 
ing, Maintenance or Repair 


areieo #* 


It's the most complete, up-to-date BUYING GUIDE 
available! It contains latest “supply data” on radio and 
electronic parts available without priority for repair and 
replacement—pius everything in war training kits, books 
and equipment! Whatever you need—you'll save time by 
getting in touch with ALLIED frst, Send for this big 
free catalog today. 


RADIO'S FINEST BOOK VALUES 


Specially prepared to aid radio training in schools 
and industry Full of valuable data. Send for all six! 
Radio Formulas and Date Book No. 37-752. . 10 

Dictionary of Radio Terms No. 37-751. . 10« 
Radio Circuit Handbook No. 37-753. . 10 
Radio Builders’ Handbook No. 37-750. . 10 
Simplified Radio Servicing No. 37-755. . 10« 
Radio Data Handbook No. 37-754. . 25< 
All Six Books No. 37-799. .75¢ 


ALLIED RADIO CORP. 
833 W. Jackson, Dept. 7-1-3, Chicago 





POWERFUL VISION — LONG RANGE 


-———_-———_-, 


6-POWER TELESCOPE $2.49 


spotting ships, planes: wat in events 
e es with scientif 


r i 
Genuine black life-ti Plastic le ifi- 
33 mm. lens. Objects 600 yards away appear as 100 
Simple to focus on ing and stationary 

‘ ect +} DAYS FREE TRIAI if ot i sfied 
refunc SEND NO MONFY Just pa ostman $2 J 
pos n deliver orders 
u 


« i t postpaid! 
n of telescopes 


talled As it 1 as been on € rs. 

» S. Halsted, Dept. B-408, Chicago. 
Write for 

FREE BOOK 


T THIS OTTAWA to work for you. 
MAKE MONEY! Wood is valuable 
Does more than 10 men. Easily 
operated. Falls trees—and saws 
limbs. Use 6-hp. engine for 
other work 

" OTTAWA MFG. CO. 

1101 WoodSt. Otiawa, Kans. 


MASTER DRAFTING MACHINE 


@ Biggest 
time saver for 
dimensioned 
sketches, 
lettering and 
layouts ever 
sold at— This 
Low Price 

While they 
last. Limited 
Supply..only 


$3.95 

ORDER TODAY 

611 West Randolph St. 
CHICAGO.ILLINOIS 


Vogue Telescope Co., 


SAW 10 to 20 
COWS A DAY 





RANDOLPH RADI 





NOVEMBER, 
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iJ Here’s how you can plan now for 


- More Fun and 
M move Protit-with 


a2 Power TOOLs 


--in your after-the-war home workshop 


DELTA 
MI LWAU KEE 
Power Toots 


Get ready for exciting adventures in homecraft 
with the great new tools that are coming! 

You can start today to lay the ground-work for a shop 

that any home craftsman might envy. A shop where you 

can do things you hardly thought possible — using the 

new Deita Rober Tools that are on the way — finer, 

faster, safer, better-locking than amy pre-war tools. 

As ‘we make thousands of Delta Tools for vital war 
work, we add to the ‘“‘know-how’’ that has already es- 
tablished Delta Tools as the finest in the field. You get 
the benefits, as you create objects that are more beauti- 
ful and more saleable, and do it with greater ease, 
greater safety, and greater pride than ever before. 


3 things to do NOW... 


Though Delta’s entire out- Let this book help you 
put today is neededforwart save time and money, avoid 
work, there are three steps waste of effort an ‘mater- 
you can take now to assure ials. Use the coupon be- 
the maximum of enjoyment low and send for it today. 
healthful recreation, and 

earnings from your post- 
war workshop. 


1. Get Delta’ io 
Below you see low to 


Plan a Home Workshop,” 

a 56-page book to help you 

in laying out and equip- 

ping an efficient, attractive 3. War Bonds with a goal 
ome workshop. It’s pack- Decide on the power tools 


2. Build cabinets, accessories 
Get ready for the day of 
“full production.”’ Tool 
racks, Cabinets, storage 
racks and other ipment 
can be peepared. | Use ideas 
from the book below. 





ed with practical ideas. It » 
gives you ‘how to’’ infor- 
mation on dozens of sub- 
jects, from Shop Layout to 


Too! Racks. 
Only 25¢ 


you want. Then “‘ear-mark 
your War Bond purchases 
and make your dol'ars 
work two ways for future 
happiness. 


““How to plas a Home 
Workshop.’’ 


56 pages 


of practical, tested ideas and helps — pic- 


tures of ical shops — 
layouts. Fillo 


plans, designs, 
ut coupon below and serd it 


with 25c in stamps, check, or money order. 


Tear out and mail coupon today 
— = A | 
THE DELTA MANUFACTURING CO 


682M E. Vienna Ave. 


Milwaukee 1, Wis. 


I am enclosing 25e for my copy of “‘How to Plan 


a Home Workshop.” 


SS oe ee 


Address......_- 
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The mi nufacturing might of all America is 
concentrated on producing for victory. In the 
front rank of this vast industrial army are the 
machinists—and their weapons are tools! 


In plants everywhere throughout the nation 
machinists are busy at every phase of their 
craft—helping to turn out more, faster, with 
tools by Disston. Some of the machinist’s 
tools supplied to industry by Disston are the 
files used every day in general machine shop 
work, Superfine Swiss pattern files for precision 
work, file cards, hack saws, hack saw blades, 
metal cutting hand saws, metal cutting band 
saws, solid and inserted tooth metal cutting 
circular saws, metal cutting sabre blades, tool 
bits, machinist’s chisels and others. 


@ If you need a hand saw for essential war 
see your Hardware Dealer about 


DISSTON D-7 


' 
work, 


ror od 


Lightweight Scraight-back pattern. Universally popu- 
lar, moderately priced, Disston quality. Made in 
inch 7,8, 10 and 11 points cross-cut, 534 points rip. 


KEEP TOOLS WORKING with the help of the 
Disston Saw, Tool and File Manual—FREE from 
your Hardware Dealer... or write for a copy. 


HENRY DISSTON & SONS, INC. 


1110 Tacony, Philadelphia 35, Pa., U.S.A. 


228 Buy Wer Savings Bonds and Stamps regularly. 


MAKERS 


\t \ «< 
$1500.00 FOR 


$ oe, $ IDEAs * 


8MM CAMERA AND PROJECTOR 
COMPETITION by who know what YOU want in 


the next motion picture camera you 
buy—what YOU think will simplify and perfect 
, the operation of your postwar motion picture 
projector—this is YOUR OPPORTUNITY to 
share $1500.00 in U. S. War Bonds 
(maturity value) that DeV ry Corpo- 
ration will award the best and 
most practical ideas for TOMOR- 
ROW’'S 8MM MOTION PICTURE 
CAMERA & PROJECTOR. Submit 
IDEAS in rough or finished drawing—with 
brief comments if you desire . . . the IDEA is 
what counts. Write today for details—award 
amounts—Official Entry Blank. There's no obli- 
gation. Competition closes midnight. Dec. 31, 
1943. DeVRY CORPORATION, Dept. 8-PS, 
1L11 Armitage Avenue, Chicago. 14, Illinois. 


NG NAME 


3 ja 1 RADIO TU NER 
Only $1.00 Postpaid 


1. Aerial 
Eliminator 
2. Antenna Tuner 
3. Wave Trap 
static rain wind et 
5 dio anywhere 
“ separates 
‘ se Perks on lume and radios 
15 D AY PRek aTeiat —— cr 


Vogue’ Eliminator ‘Con 7759" ‘s. ‘Waisted, “Dept. 


connec 
atm can OF 00 


ac 
.- 754, Chicago. 





Teper the — 


Syncro Electric Jig Saws are busy torpedoing the Axis in 
the shape of SYN( _ _~ ichined parts for submarines, 


bombers, tanks, guns, Meanwhile Synero research 


guarantees better Syncro Saws for 


you after Victory! 
us s 
Suis] 
S, INC, 


RO DEVICE 
3265 Germade Ave. 


5 as ept. . 
—— Ferndale 20, Michigan 
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What kind of window buds 


do you want for your home 
atter the war? 


TELL US...YOU MAY WIN s200°" 


OR ONE OF THE 41 OTHER 
PRIZES, TOTALING $500.00 


IN WAR BON 


What’s your pet window shade peeve? 
What gets your goat about Venetian Blinds? How would you improve 
you a_ brand-new, 


BEEN DONE 


° 

Many yeors o9° 
window drapes 
and shutters were 
to regulate 

and give 


the 
for 


1864, 


t 
Abes roller 


spring 
cloth 


in this ro 
cloth shades 


ago, CLOPAY 
introduc ed 
hades whi 


Fifteen yeors 
fected and 
fiber window $ 


e 
like expensty 
cost about %% as muc h. 


Then women asked: 


you make 
our old roll 
to put up 
shades every Ye 
invented the gun 
makes 
CLoPAY 
without 


ea 


attach @ 


shade to 
tacks 
refill shades still se 
15c—with lovely 
for only 2% 


0 


Is 
li tor 


Next, Venetian Bli 


for all. CLOPAY 


veloped 


- the smart 
and =wooc 
They cost 
as much 


$2.19 


NOVEMBER, 1: 








per- 
cellulose 
h looked 


cloth shades, but 


“Why can't 


r So CLOPAY 
ymed strip which 


asy to - 
a © an old roller 


These 


washable ones 


Venetians 


{1 Venetians. 
about half 
. $1.69 


WHAT MIGHT BE DONE 


For instance, you 
may have an idea 
for a window shade 
that pulls from side 
to side. Such a 
shade could be 
made. 


/* 


Or, perhaps you'd 
like Jenetian 
Blind with slats of 
glass or some other 
material. Maybe 
you have an idea 
for an entirely new 
kind of slatted shade. 


ange \ 
\ 


, “4° “« 
7 t 


¢ 


| 


it 


How about an ac- 
cordian-type blind 
—one that lets down 
from the top, or 
pals up from the 


»0ttom 


Let's have your ideas and sue- 
gestions for the window blinds 
Ciopay ‘s planning for the 
brighter homes of tomorrow 
And even the simplest thought 
may win one of the 42 prizes 
t may be a suggestion for a 
new pattern, color or ma- 
terial an idea for improv- 
ing wearability. a new way 
of hanging, pulling or ad- 
justing. Read the easy rules 
and get busy this very minute, 


them? Have 


How would you remedy it? 


bright idea about window blinds? 


Your idea or suggestion may be the 
very one to win that $200.00 in 


War Bonds* or 


one of the other 


valuable prizes. You'll find it fun 
to try your hand at postwar window 


shade planning. 


And wouldn’t it 


be grand to win? Sit down, write 


your letter, now. 
































c 


CLOPAY CONTEST 


Ist Prize 
2nd Prize... 
Next 40 Prizes 


1. Write a letter tell- 
ing us what you think 
is wrong with window 
shades or Venetian 
Blinds; what changes 
you would like after 
the war. Suggest, if 
you can, how these im- 
provements might be 
made, Or briefly ex- 
plain any brand-new 
idea you have for win- 
dow blinds Write 
plainly, on one side 
of paper only 


2. Mail your entry to 
Clopay Cerporation, 
127¥ Clopay Square, 
Cincinnati 14, Ohio 
All entries must be 
mailed no later than 
midnight, December 
31. 1943 

3. Entries will be 
judged on the basis 
of originality of idea 
Penmanship or fancy 
Maturity value 


..$200 in Wor Bonds* 
....§$100 in War Bonds* 
Each, $5 in Wor Stamps 


RULES 


entries will not count 
extra. Decision of 
judges will be final. 
In case of ties, du- 
plicate prizes will be 
awarded, but where 
suggestions are simi- 
lar, prize will be 
awarded to entry ex- 
plaining it most clear 
ly and interestingly. 
4. No entries will be 
returned. All entries, 
ideas and contents 
thereof become the 
property of the Clopay 
Corporation 

5. This contest is open 
to any reside, t of the 
United States or Can- 
ada, except employees 
of the Clopay Cor- 
poration or its adver- 
tising agency and their 
families, and is sub- 
ject to all Federal, 
state, and local laws 
and regulations. 








CLO PAY ore 100 


On sale at 5-&-10¢ ond neighborhood stores everywhere. 


Buy War Savings Bonds and Stamps regularly. 
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Hard surface deposits that defy ordinary removal 
methods quickly give way under the harsh, scratch- 
ing action of the stiff wire end brush. These brushes, 
held by the JACOBS Chuck in a drill press or lathe, 
remove rust, baked-on grease, scale, and paint. 

In the photo above a small casting is being bur- 
nished. Note how the wire brush gives finish to a 
dull casting. With a softer brush brass, copper, and 
other non-ferrous metals are given a soft satiny finish. 


if You Have A Drill Press or Lathe, 
or Are Planning on 
Getting One, You Will Want This Book 


The operation outlined briefly here is one of 
nineteen covered in detail in our new booklet just 
off the press. It gives practical, helpful information 
on unusual and varied uses for drill presses and 
lathes. 
trations, it shows how the set-ups are made, illus- 


Printed in color and containing 49 illus- 


trates the tools used, and in some instances tells you 
how to make the tools themselves. If you have a 
workshop you will want the valuable ideas this 
booklet contains. If you are planning on having a 
shop of your own after the war, you will want the 


booklet now to help you plan. 


Jacobs Mfg. Co 

2113 Jacobs Road, Hartford, Conn. 
Please send me the booklet immediately 
1 am enclosing 10¢ te cover handling and 
mailing costs. 


THAT 
WON'T CHILL 


Spread Franklin Liquid Hide 
Glue thinly. Its extra strength 
makes the thin glue-line pos- 
sible with no chilled joints. 
FRANKLIN is ready to use; no 
mixing, no heating. 


FRANKLIN — 2 
LiquitpideGLUE 


AT YOUR 
HARDWARE DEALER 


IF YOUR HARDWARE DEALER CANNOT 
SUPPLY YOU send 25¢ for ‘4-pint to 
The Franklin Glue Co., Columbus 3, Ohio. 


x QNAN 


Electricity for Any Job—Anywhere 


ONAN GASOLINE DRIVEN ELECTRIC PLANTS provide 
electricity in locations where it is not otherwise ovailable, 
and for emergency and standby service. 
Thousands doing a winning job in the 
wor. 
Sizes from 350 to 35,000 watts. A.C. 
50 to 800 cycles, 110 to 660 volts. 
D.C. 6 to 4000 volts. Also dual 
A.C. and D.C. output models. Air 
or woter cooled. 
Details gladly furnished. 


 esuanindenniaianieaaaa 
D.W. ONAN & SONS 











Buy Wer Savings Bonds and Stamps regularly. 


1809 RKoyalston Ave., Minneapolis, Minn. 


LUBRICATES + CLEANS - POLISHES - PREVENTS RUST 


POPULAR SCIENCE 








M-h-hl... that 
wondetlil BRIGGS / 


The short cut to a long education in * Pd / (5. 166$ 
pipe-tobacco is—a package of Briggs right I R 

now. You’ll see right off that Briggs is the 

grand prize of pipedom, from the first fra- ~ The Smoke with 
grant, tantalizing sniff to the lingering delight a Smile 

of its luxurious, caressing taste. Because 

Briggs is cask-mellowed for years—longer 

than many costly blends—and you harvest 

all its full-ripe richness! So go to it, man— 

try a package of Briggs today. 





PRODUCT OF P. LORILLARD COMPAN Y 








Standard ad slide rule with A, B, 
CI and K scales on face plus S, L, and T scales ENE 
LOG, TANGENT) on reversible slide for problems in 
SPECIAL OFFERS | trigcnometry. 

, Enables you to make difficult calculations instantly without 
nen Tey it, lessee peee paper or pencil—in multiplication, division, proportion, squares 
Ne. iNew "TRIG metal Fi nish ~ a le ihe pentaeee and cubes, square and cube roots, logarithms, and trigonometri- 
No. 2—Standard ‘ le (A, B, C, D, CI and K cal problems 

Sc Satisfaction ) Guasentaes or money refunded. (See Special Offers) 
No. 3—New TRIG Slide le; Pocket Calculator £05 aus sa mm —-—— — —  - - - - - + 
~~. X-— tracting up to 999.909; 6° Transpar- © HEWIG CO., Box R-143, Grand Central Annex, New York, N. Y. | 


ent Protr: ctor d Graph Rule graduated in centi 
s. $1.50 postpaid Enclosed is remittance covering Special Offer checked below 


No. 4—'Stan fard. 10” Slide Rule, P« senet poy SPECIAL OFFER fi No. i] f 7 No. 2] No. 3] f No. 4} | 


I arent or rotr id Graph (PLEASE PRINT | 








OREIGN— <add 10¢ to each price. Nane 
younsure Getting Mail Coupon NOW 


Yours Promptty Address 








SSS SS Sa SSS SS SS See 
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Atkins “’2000°' Hand- 

taw—one of a wide 

range of types, sizes 

ond styles of quality 
sows. 


@ A fine saw is something to 
be proud of—a tool deserving of 
special care, particularly in these 
days when tools are such important 
weapons on the home front. If 
your saws are Atkins, you can ex- 
pect plenty from them in the way 
of easy handling, accurate work 
ond edge-holding qualities. That's 
all the more reason to treat them 
well—to guard them against un- 
necessary rough handling or neglect. 

Send Only 10c for Useful 

“How To Do it” Book 
E. C. ATKINS AND COMPANY 
428 South Hiinois St., Indianapolis 9, Ind, 


Buy Wer Savings Bonds and Stamps regularly. 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC 


Victory Model Handiweld 
Arc Welder operates from 110 
volts, A.C. or D.C. current same 
as other arc welders higher pric ed 
generates tremendous heat to weld 
ail metais. Not a toy welder that 
uses carbons, but actually uses 
standard coated rods—sizes 1/16 
and 3/32”. However, due to 
Priorities a generous supply 
of 1/16” rods only are sup- 
plied with the welder. Guaran- 
teed not to burn out. Repairs 
fenders, auto bodies, radia- 
tors, machinery parts, etc 
Take Victory Model Handiweld 
anywhere to job, operate right 
from light socket. You'll find a 
ousand uses for this welder around your home, garag 
LOK Also in garages, factories, repair shops, 
ah ps; mechanics, inventors. plumbers, farmers, et« 
tle a ‘*Victory Model’’ Handiweild now. SEND NO MONEY. 
We’ ll rush one to you with rods, helmet, operating in 
structions, and all necessary parts with the exception of a large jar 
and a small piece of extension cord; these most everyone has. Pay 
postman only $1.95 plus a few cents postage. If not delighted return 
Victory Model Handiweld in 5 days from rece cipt and money paid for 
it will be refunded promptly. Rush your order ne 


KUMFY PRODUCTS INC., Dept. W-205, , Cincinnati, Ohio 





T1O0-VOLTS AC 
from DIRECT CURRENT 
wink Aro Rovy entEns ,Purnteh otend- 
Im ‘S fone « * tive ries io zes 130 
awe vugh 1500 watts on priority orders, 
Good deliveries on 15 & 25 
KW AC generators ater s of motor 
generators. frequency changers and 

high frequency generators 
KATO ENGINEERING CO., 
107 Elm St., MANKATO, MINN. USA 








Clean out car radiators thoroughly 
before adding anti-freeze. Use 


Sani Flush ic aan 
- * “ 
Directions on can 


TRAILER BUILDERS’ PARTS CATALOG 


We'll save you money on everything. Largest 
and mos mplete trailer builders’ alee house 
t ed States. Member R COACH 
. ’ . Send 10c¢ for me catalog. 
Complete Plana and NATIONAL TRAILER SQULPMENT co. 
Rusiding Inatractions 25¢ 719 MN. Seventh $' itwaukee 3, Wis. 





loors 
scan be quic 
gerree oteues 
Hand 


‘ putty, pexn nnd like 
e . At Paint, Hard- 
ware and 10 





Fies7 Coltsiv ~ 
704 Pursuut SHOP 


The Sea-Horse outboard motor, being a little fellow, doesn’t roar. 
It purrs. But its purr results from the same characteristics that 
distinguish airplane motors—sheer quality, high re ‘lation of power 
to pounds, — smooth, DEPENDable ope ration. 

Fact is, Johnson used aluminum to revolutionize small motor 
design way back in the days when intre pid fliers were barnstorm- 
ing in crates. Stainless steel, chrome, molybdenum and _ nickel 
alloys and other fine metals followed—until Sea-Horses were com 

osed almost entirely of the materials most urgently needed in the 
Nation’ S$ prese nt program of war plane construc tion. 

Today's Sea-Horses are all for the arme -d services. Tomor- 
row’s Sea-Horses, built out of twenty years’ experience, will be 
revelations in pe atoemence. » Johnson Motors, Saiduaen Illinois. 


ror eI -FOHNSON SEA-HORSES 
vp for DEPENDABILITY 





The Wlachtiwe off 1000 Use 
New DURO HAND GRINDER 





T= ideal hand grinder for craftsman and model makers. 

The DURO Heavy Duty Grinder eliminates tedious hand 

filing, carving, buffing, polishing and scratch brushing. Does 

delicate, accurate work in fraction of time. Packs plenty of 

power and speed—24,000 R.P.M. Powered with fully uni- Circular 

versal G.E. motor. Of streamline design—only 6%" in length. 

Has approved Underwriters’ cord. Collet chuck with capacity siving full details, specifications and prices Gm 
up to 4%”. 110-V A.C. or D.C. current, 60 cycles or less. Has DURO Hand Grinders—also for catalog of com- 
many special features including New Departure ball bearings, plete line of DURO Machine Tools. 

shock proof motor case, adequate cooling fan, push-button 

switch. Also available in lighter “Streamline” model at $9.95 ued Metals Peadeete Coumbens 

and in complete Heavy Duty Grinder Kit at $22.95. 2653 N. Kildare Ave., Chicago, II. 


Gentlemen: Send me complete circular on | 
DURO “rTOOILS DURO Hand Grinders—also FREE copy of l 
latest DURO Catalog 
Name 
MACHINE TOOL DIVISION 
ALSO MAKERS OF DURO HAND TOOLS 











A PROTRACTOR-RULE 


ey, and a 


REPAIR 
HANDBOOK 


both sent 


FREE 


if you mail the coupon: 


Here are TWO handy helps every householder 
and handy man should have, and which are 
available without charge to the readers of this 
magazine. 

1—A durable protractor, with black letters on a 
white background for greatest legibility, with 
angles reading in both directions, and with an 
inch scale on the straight side. 

-The 40-page Smooth-On Handbook, with 
simple instructions for time-saving, labor-saving 
and money-saving repairs to household and auto 
Illustrated by 170 diagrams. 

The instructions in this handbook are based on 
the experience of thousands of mechanics and 
repair men, and include much information not 
to be found in any other publication. Some of 
the subjects covered: 


Motor Car =i Best 
Home Factory = 
Power Plant 


equipment, etc 


water 
water 


boilers, stoves, 


auto 


cracks in 
radiators, 


How to seal 
heaters, 
jackets, gear cases, etc. 
How to leaks at 
threaded or flanged joints, etc. 
tighten parts of 
fixtures, utensils, 
wate rproof concrete, 
walls, cisterns, 


pipes, engine 


stop seams, bolts, rivets 


How to loose furniture, ap- 
tools, ete. 
brick or 


pools, etc. 


paratus, 
How to 
floors 


stone 


t Smooth 

nm 154-02 7-O2 

r 5-Ib. contair 

your dealer 

essary from 

your protection, ir 
on SMOOTH-ON 

by mechanics and rt 
pair men since 1895 


Send the coupon TODAY to be 
sure to reeeive the free protractor 
and repair handbook before the 
supply is exhausted. 

SMOOTH-ON MFG. CO., Dept. 58 
574 Communipaw Ave., Jersey City 4, N.J. 


send the Protractor and the 


h-On Repair Book 


Doi with SMOOTHON 


Buy Wor Savings Bonds and Stamps regularly. 








BETWEEN YOU 
AND THE COLD 


New pliable plastic 
stops leaks, saves fuel. 
Weatherstrips windows, 
doors, baseboards — 
caulks casements: makes 
packing, gaskets. 


EASY TO APPLY 

Unrolls like ribbon. Just press 
into place and it stays put. Does 
not crack, chip, dry out or shrink. 
About 80 ft. to box. At Hard- 
ware, Plumbing, Mill Supply 
Dealers or $1.25 prepaid ($1.40 
west of Rockies). 

Send for Circular 








A sure cure for condensation drip 
from tanks, pipes, walls, ceilings, ete. Apply with 
brush, trowel or spray. At stores or $1.90 for 1 gal. 
prepaid ($2.10 west of Rockies). Free Circular. 

534 Burch St. 
J. W. MORTELL CO. = xanxaxee, ni. 
gg. BUILD THIS MODEL) 
An accurate 13" scale 
model of the famous PT 


Complete kit includes all 
fittings — Only $5. 


GET THIS BOOK — the only one of its kind 
Full of detailed drawings and photographs 
with instructions for building and rigging 
ship models. sip MODELS ILLUSTRATED 
postpaid for only $2. 


\_MARINE MODEL CO.. Dept. P. 29 W. 15th St.. N.Y.C._) 
mG, SELLELECTRICFENCER 


New HIBALL FENCE RETAILS 


is the best yet on SYOS 














or direct Salesmen 
abe up to $188 “4 per gross 
Good territe open 2 Samples, 


MFG. CO. 
Minneapolis, | 


OTTAWA 
Mm TRACTOR 


Falls Tree—Cuts Log SAW 


Uses Power Take-off any trac- 
tor. Direct drive. Long stroke. Saws fast. Write for FREE 
Book and Prices 


Easy on fuel. Thousands of satisfied users. 
Bi bapee saver. Low in Price 
AWA MFG. CO.,D1101 Forest Ave., OTTAWA, KANSAS 


$3.00. 





Le 
2923 Lejay B Minn, 




















KITS 
For High School & College 
Students. Send 5c for Litera- 
ture and Retail Supply Catalog. 


& H. WINN MFG. CO., Dept. 111 
24 W. 23 St., New York 11, N. Y. 











POPULAR SCIENCE 





TO MEET ALL YOUR 
FILE WARTIME NEEDS 
ITH all the repairing and overhauling that’s necessary ... all the worn out parts, 
tools and broken down equipment that have to be rebuilt and made to serve for 
the duration . . . you'll be filing angles, corners, keyways and slots one day, enlarging 
concave openings another day, finishing flat surfaces, and so on. At one time you will 
be filing very hard metals such as stainless and alloy steels. Then, again, soft metals 
such as lead, aluminum and brass. Or non-metallic materials as Aber, leather, plastics, 
slate and wood. 
There are NUCUT Machinists’ Files for general machine shop work. NUCUT Saw 
and Mill Files for sharpening saws and for finishing. NUCUT Swiss Patterns for 
delicate filing with a high degree of precision. Also NUCUT Rasps for wood and 
similar soft materials. 
These files are of all lengths . . . in bastard cut, second cut and smooth cut . . . and of 


varying shapes or cross-sections to best meet the specific job in hand. Your nearest 
dealer will be glad to suggest a practical assortment that will meet your individual needs. 


HELLER BROTHERS COMPANY «+ Newark, New Jersey, Newcomerstown, Ohio 
America’s Oldest File Manufacturers — Good Tools Since 1836 
FREE MANUAL 


‘ “WAVY TEETH” 
on files and filing wateer 


This handbook is yours for the 
asking. Within its 64 pages, you 
can find the information you need 
for selecting a file of the right 


length, shape and cut for practi- 
cally every Gling need. “More cuts with Nucuts”” 
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WARTIME TRAFFIC CALLS 


ON BURD npn Apacengarpn at 


Burd's generation of experience gained itn desig ing and 1 : 
neeivable kind of 
war service. In 


ing piston rings for every 
engine has been draft a in 


BURD PISTON RING CO., Dept. PS 
Rockford, Itlinois 








ee een — 
S TOOL CHESTS 


S Tool Chests are used by thousands of 

hechanics to safeguard their valuable 

recision tools. Illustrated is Solid Oak 

hest 20°x9"x13\," with 7 drawers and 

WO LOCKS for complete safety 

rice $13.50 plus shipping charges 

VICK DELIVERY to workers in 
plants. Extra discounts on 

uantity orders. INQUIRE. SEND 

OUR ORDER IN TODAY 


Write for four page folder 
EO. SCHERR CO. 
SPS LAFAYETTE ST. - NEW YORK 13 


» safeguard and preserve the American way of life 
buy Defense Savings Bonds and Stamps 


This portable Dynamic Welder—easily car- 
ried right to the job—plugs into any con- 


pre yperly wired 110 


it—wo rks on Iron, Steel, 


ze and ther metais 
: and Thon ar we 
toes rk you would th 


» with a larger, more = 


SOLDIERS SAILORS & WAR WORKERS 
ee 


Your Watch with a Broken Crystal Is Useless 


Exposed to Damage from Glass and Dust. 
PROTECT YOUR WATCH—Avoid costly re- 
pairs—Gotoany jeweler—ask foraG-SFLEXO 

CRYSTAL 100% BREAK-PROOF—Apny size 
oe shape. C an be fitted while you wait. 
Mfgrs.of military water- proof watches,gauges, 
instruments now use G-S FLEXO made of 
GOV’T APPROVED PLASTICS. Same mate- 
rials are used for all G-S FLEXO CRYSTALS. 


\ GERMANOW-SIMON MACHINE COMPANY, Rochester, N.Y. 
Re MsADC2) FROMOLD 
BUILDZARC=WELDER GENERATOR 


For Light or Heavy Work. 30-200 am- WELOER 

peres. Complete PLANS 35c. Send today 

and we'll include FREE our BIG Catalog 

LEJAY Mfg. Co., 1323 Lejay Bidg., 
Minneapolis, Minn. 


HIGH BLOOD PRESSURE 


A DANGER SIGNAL 


Often associated with Hardening of the Arteries 
a Stroke, Paralysis, Heart Trouble, Kidney Disease 
and other grave complications. Resultful treating 
methods of the Ball Clinic have proven dependable 
for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obligation. 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 


Easy to fix cuts, roy worn spots in tires 
7 aad — mends shoes, raincoats, boots—any- 


c= MEND the HOLE for 


soneass ON like butter Dries 

h overnight Flexible Non 
be Waterproof, Wont come 
off —querenterd 























So-Lo: ‘ tee stents 





VALUABLE TIME 
and MONEY! 


Once you see a Dynamic in 
operation you won't be with- 
out ft. Its simplicity will 


amaze you In a year the 
Dynamic only costs you 
about 6c a day. 

Comes complete with heir 
rods, cables, electrode he r 
and operating instructions, 


” eoueanre 
é DESIGNED ‘TO bo _IGH ,- WELDING INEXPENSIVELY 


; eneral 
the ‘Dyn amic “ar 7 it — “‘Tatapensaisbe and 
wit 


learn to do a variety of high grade welding jobs b 
1 operating and r instructions furnished 


DYNAMIC WELDER CO., 2226-H Silverton Road, Gines 16, WM. 


, usin 
o be 


etc. 
Write today for free priority 
vl particulars on 
hew to quali fy for ‘ 
these amazingly low- pric ed 
oe Act now while 
vey are still available. Get 
details on our 10-day trial 

offer. 














SAVE 


Valuable 
Paint 


a 


After every use a DIC-A-DOO PAINT BRUSH 

BATH keeps bristles flexible, useful, new! DIC-A- 
DOO Brush Bath will soften and cleanse discarded, 
hardened brushes—right down to 
the heel. DIC-A-DOO restores life 
and service to bristles—does not 
leave them limp or flabby... 
5¢ pkg. cleans several brushes. 
At paint, hardware and 5 & 10¢ 
stores. Patent Cereals Company, 
Geneva, N. Y — makers of the 
famous DIC-A-DOO PAINT 
CLEANERS. 


DIC-A-DOO 
PAINT BRUSH 














beading & jointing 1° wide $1.50, 144" $1.75, 
Postpaid. State size hole, List & folder free 


John A. Sandstrom, Box 517, Stow, N.Y. 


Land or Water, “DUCKS” Know Their Way oh 


At beach-heads ‘n strange lands our soldiers 

must know directions pin LI STREAMLINE 

COMPASSES are nost military vehicles, 
e Hull plant. 
pro. 


yrodt 
eer neeessa 1 
¢ . more accurate and serviceable — 
compass for civilian autos after “the 


war 





( HULL MFG. CO., P. 0. Box Box 246-£11, Warren, 0.) 


WITT DIESELECTRIC 


PLANTS 


For 73 years the 
WITTE plant has 
been serving Amer- 
ica and the World. 

Today WITTE is 
producing only for 
the War Effort. 
After Victory these 
improved WITTE 
plants will be avail- 
able to all. 

Remember us then. 


WITTE ENGINE WORKS 


LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U.S.A. 


NOVEMBER, 19438 





A NAME WORTH 
LOOKING FOR 


when you need 
quality tools 





THE NORMAL Millers Falls line includes hack 
saw frames in 18 models, each with its special 
features of serviceability, convenience, and economy 
“ Best of all breeds" for most tool users is No 48 
(illustrated), a higher-quality frame of unusual 
excellence in design, ruggedness. and value Rigid; 
fine balance; polished and buffed finish, comfortable 
checked Lumarith unbreakable handle Adjustable 
for 8 to 12 in. blades. 


IDEAL companion for No 48 
is Tuf-Flex the most efficient 
and economical general-purpose 
hand saw blade ever developed. 
Won't break, won't strip Bites 
clean'y through tough rods or 
thin tubing A good example 
of what we mean by “ Millers 
Falls Quality.’ 


STANDARD items of ex- 

cellent reputation in the 

normal Millers Falls line 

are 52 sizes and styles of 

cold chisels and punches, 

hammer-forged of high 

grade steel selected for its 

extreme toughness Supe- 

rior heat treating — a Mil- 

lers Falls specialty — makes these items uniformly 
the finest quality, Look ior the Millers Falls name 
when you buy, you'll decide the results are worth 
extra care in selection. 


MILLERS FALLS 


MILLERS FALLS 
COMPANY 


Buy War Savings Bonds and Stamps regularly. 














COLLAPSIBLE 
(Vest Pocket Size) 
HEATAB STOVE 





ARE YOU AN 


OL 
AT D MAN “COOK-STOVE” i 
a QUITTING T ME? a VEST POCKET? 


Yes, Sir!..cnd FUEL TOO! 


Want a cheery fire, fast? Light a HEATAB! wet or dry 
- a it gives instant flame, long-burning, intense heat . . 
Do you think it’s a// jg pwd Satu’ i 4 —, camping, picnics, 
P ; unting, =e. starting furnace, stove or grate fir 
right for you to feel so Countless other w . see by housewives doctors, nurses, den- 
soos ists, chemists, industrial workers, Boy Scouts, Girl Scouts, 
fagged out at quitting Red Cross and Civilian Defense workers. Needed in First 
time? Do you know why Aid and Emergency Kits. Carried by armed forces to heat 

: 2 > Re combat rations. olid, compact, non-poisonous. NO 
you're so tired? With SMOKE, SOOT, FUMES or ASH! 

. oe? % SPECIAL OFFER: COLLAPSIBLE STOVE (tovertposhet) 
many mea its the wnsus- included with TW RGE ES OF HEATABS. 
pected strain and “drag only $1.00 postpaid” ee fORDER BY MAIL, TODAY! 
on delicate, hidden cords a COneeaarien 


that saps energy... and in 
many cases these strains 
can be relieved comfort- 


ably with the help of a a 
Bauer & Black Suspensory. 730 SHAVES FROM | BLADE’ 
READ THIS FREE ILLUSTRATED BOOK! BLADE SHARPENER 
It shows and tells pow mens in oa sorts Stew chaspener for off snaines of 
of occupations Claim they ve foun double-edge razor blade a ie 
the answer to “QUITTING TIME \ ’ performs miracles! “Not 
FATIGUE”... why they say they fee/ : . im necessary to change blades,” 
» acti q } writes one user. Another sa - 
years younger... MOTE active . . . More THovemscd 1 bindnover 130 times  RAZOROLL 
alive. . .all through the day! really sharpens biades because it strops on leath- 
. er.Gives keen, smooth shaving edges No guess - 


DON'T FEEL “BUSHED” ANOTHER DAY work. Biade held at correct angle and proper 
Onky, Just turncrank to sharpen 


ressure— gutomatica!| 


SEND THE COUPON NOW! biade.No gears. Well made. Handsome, compact, sturdy. 
$ last years. Makes ideal gift 




















Weighs few ounces. Wil) 

SEND NO MONEY! Jr, fr prion 
R A > r 

LNT SENS Suspensories mea ate ti as 


620 North Michigan Avenue, Dept. 2911. Chicago. -_ I Minois 








Division of The Kendall Company 
Dept. 5403 
2500 South Dearborn St., Chicago, If. 
Maybe I'm missing something. Send me your booklet 
on suspensorieces. . quick, 








Name 
GERSTNER TOOL CHESTS 
are favorites with discriminating toolmakers 
and machinists everywhere. Free Catalog. 
GERSTNER TOOL CHESTS 
543 Columbia St. Dayton, Ohio ; 


BUILD THE BIGGEST $1.00 PLANE IN U.S. 


Huge 7-Ft. Super CONDOR Glider Soars for Hours 


Stronger, longer flights. more graceful lines, construction simpli- 
fied. Easier than ever to build. Kit E-5019, only $1.00 


Address 











Send 5c for new 
No. 40 Catalog 


Big 3-Ft. Famous War Models = rE = —> _ 


Kit T74—Messer- v _ —— free 
ME-109; Kit T76—Bell Airacobra P-39; Kit T77—Curtiss P-40 “‘Warhawk"’; Kit T85—P-38 ‘‘Lightning”’; 
Kit Tr §—Hawker ‘Hurricane’: Kit 791—P-51 *‘ ‘Mustang’ 


Each Only $50 Jou, arias dear “°°” Cleveland Model & Supply Co., 4508C106 Lorain Ave., Cleveland 2, Ohio 


=— 














THE BASS QUAIL HUNTER 


True moccasin 


SECRET oS comfort lor 
many hunting 
INDIAN eass BASS eass and fishing 


WEEJUNS sx: sooTS trips 
FOOT America’s origina There's extra skiing SPORTOCASING 

Indian-construction pleasure in this fa The “follow-through” to 

informa! shoe mous ski boot golfing foot comiort 


COMFORT WEAR BASS MOCCASING 





MEDICO H&R WARTIME LINE 
i cecedtinl Use 
FILTERED 
SMOKING 


SENSATIONAL PIPE FILTER | SeMI-AUTOMATIC. RIFLE IE 


Caliber .45; bottom-fed from 12 or 20 car- 


CIGARETTE yy 2882 | 
AND CIGAR HOLDERS 


No wonder millions have switched to 
this amazing and revolutionary filter 
invention — the greatest improvement y 
ever known in pipes, cigarette and 5 
cigar holders. m 

Inside of cellophane exterior are 66 * 
mesh screen “baffles” which whirlcool 
smoke —retain flakes and slugs, 4 ‘ to bn eg 
minimize juices, raw mouth, and > eas S F a : ren l A 7 
tongue-bite. Improves taste and aroma ~ Ra. mmama=« 
of your favorite smoke. er ) 

This filter is the “heart” of Medico * 
Filtered Smoking. When discolored, put 
a fresh one in your pipe or holder. Costs ae 
only ONECENT. Do not miss the benefits 7 2 H&R DEFENDER .38 
of mild, sanitary, Filtered Smoking. Dy Five shot, .38 caliber, rugged, 

: —— general purpose re- 





A 


H&R STANDARD 


Single barre! shotgun, 12 gauge. Unique 
action design takes up its own wear 





al sy! ol ol | eh) al 





Something wonderful goes on inside 


H&R SPORTSMAN 


Nine shot, .22 caliber. 
World-famous for crisp 
© action and balance. 


. Shey 
De write ¢ f f th 
DRILL PRESS OWN E RS ! | Manual a the. HaR Reising Sub- 
<3 machine Gun. Also now in prepara- 


ee tion—a more detailec!) catalog of 
HERE’S 1 TOOL, WITH 5 DISTINCT USES >> the H&R wartime line covered briefly 
- >) | here; we'll reserve a copy for you at 
THE BARRON MULTI-PURPOSE ae your ——— a> as — a 
ee it's off the press. Harrington 
ROTARY WOOD PLANER ss Richardson Arms Company, 
50 Worcester 2, Mass., U.S.A. 








ROUTS & GROOVES + RABBETS + TENONS COMPLETE 


Converts ANY drill press in- 
6 Gee ee, tn at pane, ee TOP AUXILIARY 
Paneler, ee Y- Surface finianes DRILL PRESS TABLE 
ali types of tough gra a knotty ’ : w ~ 
Surtaces to agate smoothness. Safe!  [2a# 300 9a. in. smootnd “tor 
Geaventese a to drill press. shaper and many other 

in use. SOLD cmportase workshop 

Money BACK “QUARANTEE. Full re- uses—a real buy at $595 
—< al. ipped prepaid 


$7 "So—or €.0.0. YOU , Fl 
RISK Ne THING. Free literature. .*% 
BARRON TOOL CO., INC. LP 
370 Architects Bidg., Detroit 1, Mich. 
Buy Wear Savings Bonds and Siamps regularly. 











APHIC 
CATALOG 

Most everything you'll 

need, you'll find in our 

big 1943 Catalog...and at Wards 

moderate prices... either cash or 

EQUIPMENT Time Payment Terms. Order now 

AND —— and pay later. Get what you wont 

BITION while our stocks are still complete. 

mea Act Now ... Get this money-saving 
ACCESSORIES 36 Page Free Catalog. 


AMonlgomer Ye Ward 


__ PHOTOGRAPHIC DEPT. PHIC DEPT. PS-1143A, CHICAGO, ILLINOIS 


“Yankee” Fine Mechanics’ Tools 
have contributed to the efficiency of American DI E = LE S S 


production for nearly half a century ... are now 


working day and night to speed the output of war. DU p L ICAT 
Without proper care, however, no fine tools can 
withstand the punishment of all-out production 
uw - P , > pr d '. t - Many smal! parts can be formed without 
Yankee” Tools are no exception. Their inge- dies. to duplicated accuracy of .001* with SHEAR 
DI ecno_ recision Machines. ~~ Benders 
ears—saving an Hours and 
Materials Require 7 ae 
of A-1-A or hi 4 5 
Write on business letterhead 
for c atalog, or state if em- 
ployed in War production. 


WwW Ld T 
YAN aa 0 0 LS 4 ~ — « 
342 Bth Avenue S$. Minneapolis 15, Minn | — 
make good mechanics better 

North Bros. Mfg Co., Phila. 33, U.S.A : - CONSTANTINE’S MANUAL TELLS HOW TO DO IT 
y Beginner or expert will find many helpful hints and tips 
> on veneerin woodfini shin cabinet ma m=. carpentry 
Established 1880 - etc! Descrince and Iilustratce ever 100 different Kinds a 
o>» wood and 980 different items for you. ALL AT MONEY 
say ING PRICES om tude s  identifeatio mn ) pane 1 and chart 


and 
nuity will save time and trouble on the job — if 


you take the time and trouble to “Treat ’em Right: 





er @ rare wood natural co 

Makers, also, of “Yankee-Handyman” Tools ape" A Doe , 2 
} ; credited on first order so Manual costs you nothing 
CONSTANTINE & & | SON, Inc. 


ALBERT 
793-P East 135th S$ 





enabled American Industry to change 
to war production ‘‘over night For 
they are the permanent, multi-purpose 
tools used by 96° of the machine shops 
and tool rooms, on lathes. planers and 
shapers—the tools used to make dies 
and jigs. to build production machines 
They are the tools you will want for 
your own shop after the war M- 
STRONG TOOL HOLDERS for indus- 
try. ACE Too! Holders jor home work 
shops 
ARMSTRONG BROS. TOOL CO. 
‘The Tool Holder People” 
329M. Francisce Ave. Chicage, U.S.A 








Waiting orders for the dash 
Our hero thought he'd take a splash 


The land’s best bet 
Was the Sultan's pet, ru 
‘ eters 


But the MP’s took a flash 
: GLUE 





EDAGE'S MODEL AEROPLANE GLUE 
eieiaiapilinig JEPAGE'S LIQUID SOLDER 


BATTERIES You can't buy them as before 


Buy Wer Savings Bonds and Stamps regularly. 





VOU CAN GACEY MAS <aosh ends Sos Anonenatt mabe 
Telescopes—Magnifiers—Photographic Gadgets — —SJ-. FAL wich which 
and HUNDREDS of EXPERIMENTS with | wy majority of our mechanics work.’ 


r— on LENSES BR Mowe BS vol 


- Superintendent of Maintenance 
Big 10 Page Project and Idea Booklet with CHICAGO AND SOUTHERN AIR LINES 
all sets—describes successful developments—points 
the way to new experiments. 


ALL LENSES NEW, finely ground and polished, 
edges very slightly chipped—A SALVAGE BARGAIN! 


Set No. 301-N “Our Advertising Special” 15 Lenses for 
$1.60 Postpaid. For making your own powerful tele- 
scopes, strong magnifiers, photo cells, rifle scope, tele- 
photo lens, DUMMY FOCUSING CAMERA. Kodachrome 
viewer, stereoscopic viewer, ground glass and enlarging 
focusing aids. For experimental optics, portraits of 
babies and small pets, copying, ultra close-up shots, and 
many, many other uses. 

Set No. 305-N “The Gadgeteer’s Delight’ 35 Lenses 
for $5.00 Postpaid. Contains all the lenses in the 
above set plus twenty more expensive lenses increasing 
your field of experiment and gadget making. All our 
lenses are neatly packed and marked. 

Set No. 310-N “The Experimenter’s Dream" 70 Lenses 
for $10.00 Postpaid. Contains all the lenses in the 
above sets plus 35 others that makes this a sensational 
buy. The variety of lenses in this set will enable you 
to conduct countless experiments and build a wide va- 
riety of optical equipment. Here is a real worthwhile 
investment in many hours of pleasure and benefit. 


ga A eg A ANOTHER GREAT AIR LINE 
Get in on this Lens Salvage Bargain Now! Order Today! Endorses Snap-on Tools! 


EDMUND SALVAGE CO. With its far-flung commercial routes supplying swift 
61 W. Cintes | niin ee hese *.C. Audubon, M. J. and dependable transport over the strategic heart 
iat eeeeereeenantennetennemeaeell of America . . . with giant hangers busily engaged 
1/2” LATHE CAPACITY TO 3/4” . in important modification work for the Army Air 
AN INCREASE OF 50% WITH THE NEW Forces .. . Chicago and Southern Air Lines know 


Oi EEDICHUK ond the importance of good tools in every phase of avia- 








“PRECISION” BREN COLLET tion. Says Thomas D. Brooks, Supt. of Maintenance: 
Revolutionary new invention fits Atlas, 


ee oe heen ep tnes and others | “Chicago and Southern mechanics assigned to both 


with 1l9"x8 Thread Spindle Nose having 
Cee eet nueoct dee’ commercial airline and military transport, as well 
RAL DIE-STAMPING-TOOL COMPANY 2S modification work, have found Snap-on tools 
265 Canal Street _* New York 13,N.¥. | adaptable to work where there is very little room 
available, where the fitting of a tool is of the ut- 
most importance to a dependable job, and where 
the strength of the tool saves time and in many 


cases prevents injuries.” 


R AN Snap-on tools are endorsed by leading air lines, 
foremost plane manufacturers and engine builders. 

QUICK Their accuracy, flexibility and ease of application 
LOCKCET meet today’s urgent need for speed, and more 
speed. In victory-geared industry throughout Amer- 

The Magic Clamp ica you'll find them in the hands of men who 
with Trigger Release know tools . . . the choice of better mechanics! 


Unequalled for light fast work. Setting the pace in war pro- SNAP-ON TOOLS CORPORATION, Kenosha, Wis. 
duction. Finger operated, its long leverage. cam-action con- 
verts a press of the thumb into a firm, tight grip. Spring 
tension and trigger teeth hold firm ratchet grip on screw 
which releases instantly with trigzer pressure by thumb or 
finger so that screw may be slipped to any desired position 
with a single motion—or, may be immediately reclamped to 
other work of the same thickness without further screw ad- 
justment. Swinging, jocking lever, gib seat makes it abso- 
lutely “‘non-creeping”’’ and assures firm grip on any parallel, 
slanting or rounded surface. Free acting swivel with fibre 
face that prevents marring or scarring. Made also with fibre 
jaws for aluminum and other softer metals. Ask about the 
complete GRAND Line of Speed Clamps. 


Write for Circular 


GRAND SPECIALTIES COMPANY 


Est. 1921 
Grand Avenve at Troy, CHICAGO 22, U.S.A 
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SYN-FLO... 





—— 


i 


* 


*Finishes walls like TILE 


* Finishes woodwork like 
PORCELAIN 


This is really it! Modern science has pro- 
duced this new white PLASTIC coating 
you apply with a brush. It actually has 
the same chemical properties of genuine 
molded plastic products 

A BRUSH-ON PLASTIC 


With an oréinary brush you flow this 
coating on your woodwork and it dries to 
a smooth porcelain finish—hard, water- 
proof, abrasion-resistant—stays brilliant 
white. 
You won't have to wait until after the 
war for this new, scientific, plastic dis- 
| covery. Limited quantities now available. 
MONEY-BACK GUARANTEE 


One gallon SYN-FLO Liquid Plastic will 
cover walls of average room. Send only 
$5.95 for full Gallon SYN-FLO with Spe- 
cial Thinner, express prepaid. Will ship 
C.O.D. if desired. 

LIMITED SUPPLY AVAILABLE 

TO PUBLIC NOW. ORDER AT 

ONCE! FREE ILLUSTRATED CiR- 

CULAR ON REQUEST. 


i VARNISH 
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NOIHSND S.11 


INOZ IVLIA SIAOMd 1S31 47/HDBINONVH 


FREE PLAN! WE 


stood scientific details 2 5 € 


on Emby self-generating ,., gneaté 
photo-cells. copy 

SELENIUM CORPORATION OF AMERICA 
1800 West Pico Bivd.. Los Angeles 6, Colif 





Shows how to Start a Good War-Time 
Business with a Big Future 





the MODERN 


Our PREE Pl AN how cial Test-O-Lite TROUBLE SHOOTER 
. Witt e3 : ; = 
1 


... LOCATES TROUBLE 
INSTANTLY in electric cir- 


cuits, buses, cut-outs, motors, 
radios, appliances. Tests 
everything electrical from 
100 to 550 volts. Indicates 
hot of grounded wires. Tells 
AC from DC. For sv- FUSES 


Ly petior to ordinary - ~~ 
* clumsy test bulb O 
) 
@ Puts “FINGER” ON THE < : 


r FREE PLAN—no obligation, © TROUBLE SPOT -- QUICKLY 
Wrejie).; 


juired—delivery guar- 
teed. Get int 





Saves precious time. indispensable in shop 


-3 FOLEY BL ° 
OLEY MFG. 0., mien APoLis 33. manners. or home. Has patented safety features. 
Vest pocket size with clip. Lifetime guar- 


Please send FREE PLAN on saw filing business antee. List $1.50 (Priority A7 required) 
Purchase through regular electrical dealers. 


NAME 


L.S.BRACH MFG. CORP. 
55 Dickerson St Newark NJ OUTLETS 





ADDRESS 








Buy Wer Savings Bonds and Stamps regularly. 





to mace Hs UONM/QUE TEST .-<- 


* GAS SAVING 


Car Owners: You are invited to make a gas saving road test with the Vacu-matic on your 
own car, with the absolute understanding that unless it proves to you that it will save you 
up to 30% on gas and improve your car perform- 


ance, the test will cost you nothing. Investigate this 
remarkable discovery that trims dollars off gasoline 
bills—gives you worthwhile gas savings—more 
power—quicker starting—more miles on less gas. 


-— Sworn Proof of Gas Savings — 


This certifies that I have carefully read 300 
original letters received from Vacu-patic users 
testifying to gas savings up to 30%, many reporte 
ing added power, smoother running, and quicker 
pick-up. These letters are just a small part of 


the larger file of enthusiastic user 
letters that I saw at the company offices. 


Automatic Supercharge Principle pean 
Vacu-matic is entirely different! It operates on the ” 
supercharge principle by automatically adding a 
charge of extra oxygen, drawn free from the outer 
air, into the heart of the gas mixture. It is entirely 
automatic and allows the motor to “breathe” at the 
correct time, opening and closing automatically to 
save doliars on gas costs. 


Get Yours FREE 


AG EN T For Introducing 


Vacu-matic offers a splendid opportunity for 
unusual sales and profits. Every car, truck, trac- 
tor, and motorcycle owner a prospect. Valuable 
territories now being assigned. If you help us 
introduce it to a friend, you can obtain your own 











Proven By Test 


In addition to establishing new mileage records on 
cars in all sections of the country, the Vacu-matic 
has proven itself on thousands of road tests and 
on dynamometer tests which duplicate road con- 
diticns and record accurate mileage and horse pow- 
er increases. 

Fits All Cars — Easy to Install 
Vacu-matic is constructed of six parts assembled 
and fused into one unit, adjusted and sealed at the 
factory. Nothing to regulate. Any motorist can in- 
stall in ten minutes. The free offer coupon will 
bring all the facts. Mail it today! 


The Vacu-matic Co., Wauwatcsa, Wis. 


NOVEMBER, 1943 


free. ‘Check and mail coupon today. 


SEND 
sHis Gece Offer COUPON 
THE VACU-MATIC COMPANY 

7617-844 W. State St., Wauwatosa, Wis. 

Please send full particulars about VACU-MATIC, 


also how I may obtain one for my own car FREE. 
This does not obligate me in any way. 


BEANE, ence ccecesccccenssseneosenene cocccccee 
con caccsasesees s00nees 


e D Check here if interested in Agency Proposition. 
SS oo Fk 
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ARE TAKING THIS WAR 
SERIOUSLY 


SOUTH BEND LATHES 


With grim determination thousands of Ameri- 
can women are doing their best to fill men’s shoes. 

Eagerly they bend their shoulders to wartime 9° swing, South Bend Engine Lothe 
tasks — for no sacrifice is too great if it hastens 
the return of their men from the fighting fronts. 

In hundreds of vital war plants, women are _ like the fully enclosed design. And, 
operating South Bend Lathes with surprising re- most of all, they appreciate the ease 
sults. On all kinds of jobs, they have kept up _ of operation that prevents fatigue and 
production and maintained established standards makes the work ay seem shorter. 
of precision. In some factories whole batteries South Bend Engine Lathes and 
of South Bend Lathes are humming under the Toolroom Lathes are made in five 
guidance of feminine hands. sizes: 9” to 16” swings, with 3’ to 12’ 

Since World War I, women operators have pre- bed lengths. The Turret Lathes are 
r, ferred South Bend Lathes. The made with 9” and 10” swings. Write 

convenient controls are well suit- for Catalog 100C which describes all 
ed to their sensitive touch. They sizes and types of South Bend Lathes. 





Lethe Builders for 37 Years 
SOUTH BEND LATHE WORKS SOUTH BEND, INDIANA 


Buy Wer Savings Bonds and Stamps +egularly. POPULAR SCIENCE 





cqmemmeeeneattinceniees SEE INSIDE COVER FOR posit OFFER 
- A en ema 
The Nation 


3 @ “world’s greatest bargain 
Brings a “Gre in education” 


. is the consensus of opinion of over 400,000 men and women 
The Higher 


who are already enjoying the 57 home study courses offered 
by the National Educational Alliance, and described inside 
Organized to Help Millions @ = cover. full cf ‘al ep ‘bs 

“As near to full class room material as it is possible to 
crease Their Opportunity ff ~ aan I 


give."—Dr. C. E. F., Houston, Tex. “The language courses 
Offers its 57 FAMOUS EASY; alone are worth more than the price.”"-—J. C. L.. Alberton, 


E Ps Canada. “I paid $120 for a course in Accounting, which 
Pv ould not compare i Y way with tl derful lessons i 
b “ at amazin the Allian . pase ta M. O., or Seven, Gain: 2 
he) 

7x = over 400,000 8 ©4045 /:« Courses—for only 1c a lesson! 


/ 
é 5 Higher Education and Higher Earnings Go Hand in Hand 


The formula for success is simple. You learn all you can 
about the business or profession which gives you your in- 
come, and in addition, widen your information of the 
other fields of knowledge which will make you a well- 
posted and well-read citizen—a candidate for a well-paid 
executive position. It was to aid men and women in see- 
ing and developing all their possibilities for personal ad- 
vancement that the National Educational Alliance was 
organized. Now all of the 1585 fascinating lessons of the 
Alliance have been put into convenient book form- -for 
enjeyable home study, at amazingly low cost! See inside 
of this cover for full information 































— 
— 
— 
— 
— 
ARY = —— CUT OUT AND MAIL THIS POST CARD—WNO STAMP NECESSARY 

— — —— 
= = 
— — — an. 
— hi ajina, REO, of Tee 
— : . . a Instt 
me a | iform wis Ha 
Eg pnoricon Mi pnd. 
ae peeemiaebadeatl ——— Berm cial Researe ° 

— ns for 5° 
oo 
_— ——  — —= 
————_— 
— stives 

——— 

— = 


i 
| 





HINK OF IT! In your own home now you cen 
and enjoy instruction by eminent educators e 

chosen by The NATIONAL EDUCATIONAL ALLIA 

such great universities as Harvard, Pittsturgh, ¢ 
M.L.T., Minnesota, Notre Dame, Princeton, Penns 
and dozens of others . .. at the miracle rate o 
1c AL.SSON! 


For the first time all 57 Famous ALLIANCE Co 
available in 10 superb volumes—the Popular E 
Library! The higher education you have always w 
now yours at amazingly low cost! 


Just As In College You Study Only the Courses Ye 

Think of Studying Courses of Immediate Practica 

... ACCOUNTANCY, PSYCHOLOGY, ENGLI 
for only a few cents each! 

No matter what your present position and ambiti 
be, the ALLIANCE Courses will bring you help to 
particular needs—practical, positive help tocarry you 4 
job ahead—to higher earnings and greater accomplis 

No longer need you believe the old saying that ‘ 
no roval road to knowledge,” for the ALLIANCE 
veyed and paved the path for you—and has made 
education available to all at extremely low cost. 





Brings a “Great U: 
The Higher Educ 


crease Their Opportunity for Earning 
Offers its 57 FAMOUS EASY-READING 


at amazingly 


i 2 AR OVER 400,000 PEOPLE | 
2 | TO THESE COURSES! 
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can women are doing their best to fill men’s $s a= 
Eagerly they bend their shoulders to wa — 
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HINK OF IT! In your own home now you can receive 





the return of their men from the fighting ff * and enjoy instruction by eminent educators especially | 

> s ; chosen by The NATIONAL EDUCATIONAL ALLIANCE from i 

In hundreds of vital war plants, wome? ,ycp great universities as Harvard, Pittsburgh, Oregon, 

operating South Bend Lathes with wurprisi® M.1.7., Minnesota, Notre Dame, Princeton, Pennsylvania, | 

sults. On all kinds of jobs, they have key end dozens of others . .. at the miracle rate of about 

production and maintained established stam '¢ 4 LESSON! : f 

of precision. In some factories whole bat For the first time all 57 Famous ALLIANCE Courses are = / 

o Rent, Maed Estes ane } * , available in 10 superb volumes—the Popular Educator  : 
OF outh ene | al res are humming unde Library! The higher education you have always wanted is 

guidane e of feminine hands. now yours at amazingly low cost! ( 

Since World War I, women operators hay 44st As In College You Study Only the Courses You Want =< 

ta , ferred South Bend Lathes, Think of Studying Courses of Immediate Practical Value) 
. : ’ »... ACCOUNTANCY, PSYCHOLOGY, ENGLISH, etc., 

convenient controls are wel for only a few cents each! : 






ed to their sensitive touch, No matter what your present position and ambitions may 
. be, the ALLIANCE Courses will bring you help to fit your 
particular needs—practical, positive help tocarry you on to the 
SOUTH BEND LAT# job ahead—to higher earnings and greater accomplishments. 
No longer need you believe the old saying that “there is 
no royal road to knowledge,” for the ALLIANCE has sur- = 
veyed and paved the path for you—and has made a higher 
education available to all at extremely low cost. 
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ducational Alliance 
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ieir Knowledge and In- 


ys, the ALLIANCE Now 
COURSES in Book Form 


low cost! 
AVE SUBSCRIBED 
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10 BIG VOLUMES 
5,120 PAGES! 2,437 ILLUSTRATIONS! 


Take, for example, a subject like PSYCHOLOGY. If you 
had to attend lectures on this subject in person at a college, 
it would cost you hundreds of dollars—even a textbook 
would cost you three or four dollars. Yet The NATIONAL 
EDUCATIONAL ALLIANCE brings you a complete sur- 
vey of this science, in 38 lessons, by an eminent educator 
from Northwestern University—AT A TOTAL COST OF 
ABOUT 38 CENTS! 

57 Practical Courses for Everyone—Business Man, Me- 
chanic, Office-Worker, Teacher, Parent, Student 
Courses in Mathematics, Languages, Chemistry, Psychology. 
Shorthand and Typing, Business English, Physics; History, 
Music, Drawing and Design, Radio, and dozens more are 

presented in this great educational library. 
exhausted. Future editions will have 


to be printed on less substantial paper 
Cc A L L § and sold at a higher price. Better 
° act at once! 


Copyright by the National Educational Alliance, Inc. 
Examine THE POPULAR EDUCATOR LIBRARY Free! 





The present edition will very soon be 
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57 COMPLETE COURSES 


(continued from attached cover) 


Drama. Walter Prichard Eaton, 
B.A. Yale University. 

Drawing and Design. Andrew 
McD. Vincent. University of 
Oregon, 

Economics. Frank T. Stockton, 
A.B., L.H.D., Ph.D. University 
of Kansas. 

Engineering. Fred Asa Barnes, 
C.E., M.C.E., F.A.A.A.S. Cor- 
nell University. 

English History. Hi. H. Coulson, 
A.B., A.M., (Cantab.) St. Louis 
University. 

English Literature. Hoyt H. 
Hudson, Ph.D. Princeton Uni- 
versity. 

French. Earl F. Langwell, Ph.D. 
University of Notre Dame. 
Geography. Sam T. Bratton, 
B.S.D., A.M., Ph.D. University 
of Missouri, 

History, Ancient and Medieval. 
Walter W. Hyde, A.B., A.M., 
Ph.D. University of Pennanl- 
rania, 

Interior Decorating. Winnifred 
Fales. 

italian. Gerald G. Walsh, S.J., 
B.A., M.A., Ph.D. S.T.D. Ford 
ham University. 

Journalism. Grant M. Hyde, 
B.A., M.A., University of Wis- 
consin, 

Latin. Roy J. Deferrari, A.B., 
M.A., Ph.D. Catholie Universi 
tw of America, 


law. E. Karl McGinnis, A.B., 
J.D. The University of Texas. 


Mathematics. William White- 
field Elliott, A.B., Ph.D, Duke 
University. 

Modern European History. Tibor 
Kerekes, Ph.D. Georgetown 
University. 

Music. P. W. Dykema, ML... Co- 
lumbia University. 

Philosophy. Harry A. Over- 
street, A.B. B.Sc. City Callege 
of New Vork. 

Photography. S. G. Blaxland 
Stubbs, General Editor. Wavter- 
ly Technical Encyclopedias, 
Physics. L. L. Hendren, M.A., 
Ph.d. University of Georgia, 
Physiology and Anatomy. Har- 
old E. Himwich, B.S.. M.D. Up- 
ion University. 

Psychology. Adam R. Gilliland 
B.0., B.A., Ph.D, Northwestern 
University. 

Radio and Television. Richard 
D. Fay, A.B., S.B. Massachu 
setts Inatitute of Technology 
Spanish. Francis M. Kercheville, 
B.A., M.A., Ph.D. University of 
New Vevrico., 


Also complete courses in Arch- 
aeology, Bible History, Botany, 
Civics, Classical Literature, Eco- 
nomic Geography, English Lan- 
guage, Eurythmics, Geology, 
German, Greek, Mnemenics, 
Money, Penmanship, Philology, 
Phonetics, Physical Geography, 
Politics, Shorthand (Gregg & 
Pitmon), Social History, Type- 
writing, Writing, Zoology. 


EXAMINE THE POPULAR 
4 EDUCATOR LIBRARY FREE 





8 Mail This Card—No Stamp Needed 


Enjoy 5 days’ FREE examination of these 57 courses, if, 10 
superb volumes, in your own home. If not delighted, réfurn 
them and owe nothing. But if you are convinced that these 
courses are indeed the world’s greatest educational valye— 
then keep the Librory, and remit, in easy monthly instell- 
ments, the incredibly low bargain price at the rate of one 
cent a lesson! Cut out and mail this post card now. 


NATIONAL EDUCATIONAL ALLIANCE, Inc., 
Dept. 8011, 37 W. 47th St., New York 19, N, Y. 

Vlease reserve for me, for free examination, a set of the 10- 
volume POPULAR EDUCATOR LIBRARY, beund in beautifully 
grained Novelex library cloth—57 courses of 1585 lect¥res, 
5120 pages, 2437 pictures. 

Notify me when the books are ready to ship and | will send 
only 25< deposit. On receipt of it, ship me the books p 
for 5 days free reading. At the end of that time, | will 
return the set and you will refund my 25c; or | will keep the 
set, count the 25¢ deposit as first payment and send you only 
$2.00 each month until the bargain price of only $16.70, plus 
postage has been paid. 


SHIPPING WEIGHT 20 LBS. 


If 25¢ deposit accompanies this reservation, Library will be 
shipped postage free. Same return and refund privilege. Just 
wrap up 25¢ and mail with this card in an envelope. 





Name 

Address 

City State 

7 Check here if you prefer beautiful DeLuxe Editicn in richly em- 
o— bossed genuine Moroceo-Grained Arteraft for only 50c extra per 


volume. Same terms, 
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by the Fighting 
Engineers 


When there are tanks to 

be stopped — watch the 

Engineers! “Tank block —rush it!” is the 

order ...and the photograph at the right 

(an actual training test) shows the result. 

Stopping tanks is only a part of the job 

of the fighting U. S. Engineers. And, like 

men in all the other services, you're apt 

to find that when an Engineer lights up 
a Cigarette —it’s a Camel. 


CAMELS SURE 
STAND THE TEST OF 
STEADY SMOKING! 
THAT SWELL FLAVOR 
ALWAYS HOLDS UR. 
AND THEY’RE 


The 1I-Zone’ 
where cigarettes are judged 


How long since you've smoked a Camel? 

Give them a try today. Compare them 

critically ... for taste... for your throat 

...for your “T-ZONE.” We believe you will like the extra 
flavor that Camel's costlier tobaccos give. We believe 
your throat will confirm the findings of other Camel 
smokers. So try Camels in your “T-ZONE. 


R. J. Reynolds 


IN THE 
SERVICE 


The favorite cigarette 
with men in the Army, 
the Navy, the Marines, 
and the Coast Guard 
is Camel. (Based on 
actual sales records.} 








